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= (54) PLANT WITH REDUCED PROTEIN CONTENT IN SEED, METHOD OF CONSTRUCTING THE SAME AND 

=j METHOD OF USING THE SAME 

Sg (54)Sg^©€«;: «^*©^>/^M#*A^ML7cffl^^t>l/lc^<Dftffl^fcj:o:if.jffl^ 

= (57) Abstract: It is intended to provide a method of reducing the total amount of stored protein, to develop a technique required 
therefor, and to provide a plant and its seeds developed by the above method and a method of using such a plant and seeds More 
specifically, a nucleic acid molecule containing a consecutive nucleic acid sequence of at least 15 in length which is complementary 
with a nucleic acid sequence encoding prolamine polypeptide or a nucleic acid sequence having a homology of at least about 70% to 
f£ the complementary nucleic acid sequence having at least 15 nucleotide length. A method of reducing the expression dose of a protein 
g> in a seed of a plant which comprises: A) the step of providing the above-described nucleic acid molecule; B) the step o transfening 
the nucleic acid molecule into the cells of the plant; C) the step of re-differentiating the cells to construct a transgenic plant; and D) 
the step of obtaining seeds from the transgenic plant 
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mm 

@B?!l#-5§- 106 : 16kDarn^^ v^n^e— fa^i) 
IH^lJ#-^l 07 : 2 6 kDa^n^y ^n^*-^— 

ia?ii#-j§- losaokDa/py^ >^-f-/vmm mm) 

@E?!l#-*§-l 0 9 : lOkDa^B^^Wt^ 
ia^!l#-^ 110: 13k D a 7 ^ ^^^/VgB^J 
g33W§-l 11:1 SkDa^o^^y^t^ (T^y^) 
SB?!l#-5§- 112:l6kDayn7^ ^S^-Jvl^FIJ (^) 
E^I»#113: 16kDa/D7^^t;™ (T^y^) 

sa?u#-§-i 1 5 : y/vT v>bi *s<y~yj>vmm (T^ym 

mmm^rl 16 : 26kDa^B^ ^>^,HB?fJ 
m^m^rl 1 7 : 2 6 kD a ^n^y V^^^gE^J (TS S& 

118: mrnm 1 1 

-«#T?*>5. «ot, Woffl ^M^^fi Taj, T a nj. T t 

hej &lg*>»£>4> T e i nj. Tde rj, r d a sj, Td i ej fe^f* 

J:WtOWfl«, ftffOj^O funj, Tune J. n ej % n aj 
^-TflSfcfctfS r U nj N Tunaj, T e 1 j % n aj ffi©mS&^*5 
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(mm) 

^tW^^T r^ny^j «5 0~9 0%6tf©-g-*T^3-^te-Br 
H<Z> 6 0 ~ 7 0 * Wn 8 ^ ^Wt-ttbteftV^-e^* 

/WRm**** k zti&mm-t-z («*.« g u-gu, g i 

1 n-Xa a-G 1 n-Xa a-G 1 n)) ~ fcasfctfkfts. 

#5^-7 (MtliG lu-Phe-Val-Arg-Gln-Gln-C 
y s-S e r -P r o (E?0#f8 5), fcSV^Cy s -G 1 n-Va 1 -M 
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et-Gln-Gln-Gln-Cys-Cys-Gln-Gln (IB?(J#-5§- 

^_^_ 77 j, i (Shewr y, PE e t a 

1., Plant Cell 7 , 945-956, 1 9 9 5), V 

f^b^fc, r $ y mm&'p lt on* 5 * jras&g- utift^ u 

'f^PT^tt, 5 5 ~ 6 0 %o 1 -^o/V -^t i 5 ^ < itfj $ 
^(Sugimoto.T. e t a 1. , Ag r i c. Biol. Che m. 
5 0, 2 4 0 9-2 4 1 0, 1 9 8 6) 0 4V 3 s^lHP^&fc c DN 

5HF*ld«J:5t>©iS&We,tL5 0 lOKDa, 1 3 KD a ^ 

7^ 1 4KDa fcSB3*$tb5»^dS*>U x »toVNT13KD 

a7n7^i^5^lii014KDa^), 1 6 KD a W^-ftf*" 
"Cfi 1 8 KD a iBa**ih,«ii^^*,5 0 *H*B#fc:feVNT leKDa/ny 

/n^y^yKlt 1^0SDS^i-Ctti^ otf)N 
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1 6KDatoV>t!i3S£t±, ^H^l^^l 3KDa^tfi 

D a 37*n 9 $ ^MoV^, * h £ cDNAOM»^H 

iZftmVtcWft (Mitsukawa.N et a 1 . , Plant Bio 
tech. 1 6, 1 0 3- 1 1 3, 1 9 9 9) S S&&&M7uTZfrL 

T, 4 m^^T^>mm<D^m ia!)sulphur-r 
ich ^^ s u 1 P h u r -p o o r ^^tV^^HgOfclfc&tK su 
lphur-poor*^ ^te^*^ V^^^xvn^v^ ^ n ^ 5; ^fc£ 

5itT ^^ ^© ^ f^/n 7 § ^ 5 ^ f t i) ^ 

7;Vn-;H^ t§N 2) ^^§^fc*tfT$yBBBW CM<iU0% 
£*_b) V Vl'&mibX'JUi^ (3%SIT) *\ lot>4v\ 3) 1~ 

^^^^©T^ym^tfiB^^-^ (G 1 u-Ph e-Va 1 -Ar 
g-Gl n-Gl n-Cy s-Se r-Pr o (ia^Jtf 8 5), S>5V^4Cy 

s-Gln-Val-Met-Gln-Gln-Gln-Cys-Cys-G 
1 n-G 1 n (B?0*-*8 6) ^tc\±^t 5 0 %W_b©*B^^-f-5^ 

»5 0 4) Ko^TfclSrfctfSfe^ Gln-Gln-Cys-Cys-Gl 
n-Gln (IB3RJ#-5§-8 7) t^Hf-7tt, Wo7$yfcfeaW 
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/^^tefcj^fcfiM^SftTV^U *fcG 1 u-Phe-Va 1 -A r g 
-Gln-Gln (IB^J##8 8) fi^^^n ^ ^ h =t y 

ewry, PE et al., Plant Cell 7, 9 4 5-9 5 6, 

i 9 9 5) e ^^yv^z^zti^x^mxk^xm&ztitchtDx^ c dn 

Al/WfiUMl, X RM 2 , ARM4, A, RM 7 , ARM9, lpSl 
8. p S 2 3, pX24, p P r o 1 7, p P r o 1 1 4, p P r o 1 1 7, 
*RP16, UP 1 0 £V^fct>©^fc5;as, ^tRg^$tb^V\ 
5^n7?yiLm Mff, IB3WI-1, 3, 5, 7, 9, 11, 13, 
15, 1 7, 1 9, 2 1, 2 3, 2 5, 2 7, 2 9 ( 1 3 k D a 7"n 7 
31 (l6kDa7 , P7>;y), 3 3, 3 5, 3 7, 3 9, 4 1, 4 3*5£t*4 

5 dokDa/P^y) frbtezmxvmmzhzmfm^K^ztizm 

#■^•2, 4, 6, 8, 1 0, 1 2, 1 4, 1 6, 1 8, 2 0, 2 2, 2 4, 2 
6, 2 8, 3 0 (1 3 kDa/n 7 ^), 32 (l 6 kDa/ny^), 3 
4, 3 6, 3 8, 4 0, 4 2, 4 4*5£tM6 (l 0 kDa7°n7^y) frt, 

J&**LfcV\, ^©i^^ny^©!^^ Genbank, NCBI, 
E BML, DDBJft^Oi5 featfirfv*^* fc#V*T»»&*bTV^:/n 7 

v^t s d s mn.$kmmz&^x&^ms 1 3 kd a fl-^ <syo 7 >;^ 
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& or =• y mmm<Dm*z&fc*&mfex^ ^^^^ 

-^-ls 3, 5, 7, 9, 11, 13, 15. 17, 19, 2 1, 2 3, 2 5, 
2 7^fctt2 9 ^$tL5^@H^J*5 < tt/iH^J#^-2, 4, 6, 8, 10, 1 
2, 1 4, 1 6, 1 8, 20, 2 2, 24, 2 6, 2 8 £7cfcJ: 3 0 

#©*IJ&rt*iifc^5. ItH: 1 ootiilc 1 Si#Sf 5 - t ^ 

SB^IJ 1 : Gin Val Met Gin Gin Gin Cys Cys Gin Gin Leu Arg Leu Val Ala Gin 
Gin Ser His Tyr Gin Ala He Ser Ser Val Gin Ala He Val Gin Gin Leu Gin 
Leu Gin Gin (IB?U#-§- 9 8) 

IBM 2 : Met Lys lie lie Phe Val Phe Ala Leu Leu Ala He Val Ala Cys Asn 
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Ala Ser Ala Arg Phe Asp Ala Leu Ser Gin Ser Tyr Arg Gin Tyr Gin Leu Gin 
(SB#J#-i§-9 9) 

IBM 3 : Glu Phe Val Arg Gin Gin His Ser lie Val Ala Thr Pro Phe Trp Gin 
Pro Ala Thr Phe Gin Leu He Asn Asn Gin (iBM## 10 0) 
IB?!l4 : Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin Ala Leu Leu Ala Leu Asn 
Leu Pro Ser He Cys Gly He Tyr Pro Asn Tyr Tyr He Ala Pro (1BM## 1 
0 1) 
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fete* ^ KP H 1<D^^Sii^ £ teJIft y rf ^ fcte*° y ^ 

-P5' *^*D7>;f- hm&fcm&ztitimm&a-v =f^^u^h\ * 

io y =f ^ k^o y t y ^-^x^^^ ^s^^ ms^-a- 

? FrpW? V/VtfS C-5f7/-;l/!>7 ^/UT'gm £ *T,fcff y 

15 ^T*ttm^^fc^#:^-y rf-Sj? f*^h\ it]) ^^l/^K4»^^h^^ 
^^x/'^t^fti/h^y (phenoxazin e-mo dif ied 
cytos ine) Ttt^^^fc^^#:^-y ? U^"? K % DNA^JIjJ? 
- x a* 2 ' - o - ^ p \*tv y ajf - x T'MI $ tbfcff y =r % ? K*5 

th^Z> (Batzerf), Nucleic Acid Res. 19:508 
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1 (1991);Ohtsuka£>, J. Biol. Chem. 260:260 
5-2608 (1 9 8 5);Rossolini^Mol. Cell. Pro 
bes 8 : 9 1-9 8 (.1 9 9 4))„ 

mm mm#^j t±*fc % ^^ki^t, mm, ^y^^^^K, 

fc^^f *9*'*1'}*bE»ftmz&miS^ cDNA, mRNA, V S J* 

DNA^^^tfo xmrnm-vtii, ffigt&ZTt&wt&f-ti, mm rate^-j © 

«fc&fc^*n»S. fc53t^@B?!ISr=i— K-rs^m^fi^yh, l"*;/^* 
*tW^^:^)^|*fett3»3HSt^fct>©«:V^5o ^llS^fcj M»3J:tf^^^ff 
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rate-? j w\ wyxfistt-Fu ra-y rfja^a-^Kj 
Kj *5<fct>* r«»j ft fetffc/sfctt >s<?mi r#y kj. r*- 

mk(DWf&* v y ^ h ^^Tt©^^f ^ y ^ 1?- > 3 j: o t 

tt) 7 0%P3— C&5»£\ J:0#*L<tt^ft< £*>8 0%, 9 0%. 9 5%, 
9 6%. 9 7%, 9 8%*fett9 9%|^-T-fe5^ % *Jftfe©a*fiH4*te|i?I 
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<vfe&w (fan it^) tfeotuK j t<D£5%f\~mmm*&<gttm 

OV>Tte N M&tf, Ga i t, M. J. (1 9 8 5). O 1 i g o nu c 1 e o 
tide Synthesis:A Practical Approach, 
IRLPress;Gait,M. J. (1990). Oligonucleo 
tide Synthesis:A Practical Approach, 
IRL Press JEckstein, F. (1991). Oligonuc 
leotides and Analogues:A Practical 
Approac, IRL Press ; Ad ams, R. L. etal. (19 
92). The Biochemistry of the Nucleic 
Acids, Chapma n&Ha llJShabarova, Z. et a 
1. (1994). Advanced Organic Chemistry 
of Nucleic Ac i d s , We i n h e i m; B 1 a c k b u r n, 
G. M. et al. (1996). Nucleic Acids in Ch 
emistry and Biology, Oxford Universi 
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ty Press JHermanson, G. T. (1. 996). Biocon 
jugate Techniques, Academic Press ft if \Z 

fc*©i5/H©i?t)i<, ^<^J;5ft%^t>^fc, ^SHc^B^^-i; 

7 - i?=t n ~-$MH^- (GM-CSF),^P7 7 -^ n^-^ij^g^ ( M 
-CSF). S^^a^-fiJ^H^ (G-CSFh mul t i-CSF (I 
L-3K ^nn,fxfy (EPOK ^Jfe^»JH^- (L IF), c-kit 

y#^K (scf) ©j;5ft5tJkH^ mmm^m^, -f^-^n^gu 
shsm&3&mmm* (pdgfk t^mmm^ (egfk mmwmmmmm 

(FGF). W^a«±i5itH^ (HGFh &LWiH&mMm* (VEGF) 
&£*), /fc/I^E-^® (-Y^y^ ;&ftrfvl^r>\ ¥W^/^^ft^)), 17^ 

=>\ fe^ vN^m^wrt-e^^^^^s r t x±mm^^ vtm v m 

m<dtjv7% ^yu^v >\ hz^t-zv? $.>M-m- mm<D&f$,mm*b* 
&hift?frz&ztito\^fe£}vt£\,^ zbfcm+tejjujLisr&cDmmb vxm 
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xrnzry^m tarn. $***m*sm (^-*) s^omt 
mm <Dm, jmztitc&m. m*>s<?m. 7>*t*?v*^ ^ 3f ^ 

iC-e, _h©3*fc*v*T, n = 2, 3 N 4, 5 N 6 % 7, 8, 9^i 0 f 



15 



25 
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^#^<Jr h~*£v>? 0 *PJ^»^*5VNT#fcs^i--5^ttt N l£$f(D 
Kt>^7c, ^^fflf^tcfeSo 

(http://www. gak. co. jp ; ^MMWi^^XT ^/<=7 ^>ig^S*N8fll3ft© 
10 ^tt^ i**fe©#^ife (http://www.gak.co. jp ; i^SS^®^ £<ffc^|| 
IfcSfe 23. «FSgfltlM«Ffttt. 1989 # ; Takahashi N, 

Tomiya N: Analysis of N-linked oligosaccharides: Application of 
glycoamidase A: in Handbook of endoglycosidases and glycoamidases 
(Takahashi N, Muramatsu T eds.). pp. 209-241, CRC Press, Boca Raton, FL, 
15 1992 KiffrfSo l)li-T±f-^y^ hV%>M l*"? U ? * *&) « 

*©J§*tett, (A) -^ttOftfr 3 *©«*©*t!I©»[T?SrJ- 0 ( B ) 3155^ 



-36- 



WO 2004/056993 



PCT/JP2003/015753 



^ LTV^V> £ ft f C » 0 £ 3 *r©«^>ftfcfc:A*b5o 3 #©«t*<JS>«»e:. 

T7=x-^*s^UTV>Si#tt:M©«U:FSrAtt«o 3)^M ('M^y^ 

#fcT73^^u^5i#Ht H p IrAiiS. 4) 3&c£tt® N- 

7*f^ 3 f5 a i, 3 «#Kt73^^ L"CV^<5 £ fii F n 

tW;V 3 t5y^i )2 -vy;^ al) 3- 

a 1, 6-) "^>V — * a 1, 6-) / — ^ £ 1, 4-N-7tf /l/^I/af^ ^ £ i, 4- N - 
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***m*an*fe*mm#m&r*. zvz ****** mm^mm&n 

fix Bias to^^h^^^-^^v^ifceEbfc^K:, Jttt^flg© 
^ft^l^LT, ^<HI530%,.^35% 1^4 01 #54 5%, 
155 0%, ID5 51 ^6 0%, 156 51 |)7 0l #57 5%, #58 0%, 
#5 8 5%, »9 01 #5 9 5%, 3»9 9%©R-tt*fc»^tt^^- 5ttK 
^tr*tr««^*fctt*fc < t>#5 3 0 %, #5 3 5 %, #5 4 0 %, #5 4 5 %, 
155 0%, ^5 5% D6 0%, 156 5%, 157 0%, #5 7 5%, #58 0%, 
158 5%, 159 0%, 159 5%, »9 9%©ra-tt*fcttJK<Htt Sr ^ 5T5 
/ WEW«r*^5 * V K&*#*tf h K*M 

*v*3. 0£L<f3, ate*. tfPx^^K*^ ««*J:tflMRd*L 

mm <d r^/>j tit, *ftm(Dm**ftmzittcbi*i^ ftmstt^t 
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#P^:^K©»fUU>****tr. J: 9 B®l«/>t5t 

<H ^ 90 °^ *kfc#*lXttKI*10 0%^LTV^i:*V*$ o * 

**v*$. #*u<tt % *a©**PHu tfy^^R 

©ftttajiua***. ^Mtst, %m.<Dm&mui-5t^ a*©** 

i 9 U < tt^fe <HU20%, £ <b L < ifejtfc < £ 3 0 %, 

* U<»/M<H«4 0 %, £ fe b < < ^ 5 0 %, 

* b < tt4»ft < i fctt 7 5 %. £ fe fc^^ L < fejt* <HU90 %, 

*tM>\ /nyy, fc**S^ % T*^?*!^ 77/<7^y % ^^r§ 
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-T 5 y - 2 \?it>Wt, **TsU^^<DT>fc*±tt L#*5 J; 

T 3: / gfc« N *:<D-mz.'£%a<D 3 :£3=iS^\ tfciilUPAC - IUB B 
iochemical Nomenclature Co mm issionl: 
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^y^Y-mm (pna) t*L&fci«fe**i,*v\ 
^v*-^k (s^^n) i^ut, i~n-i*t?©Ea?!ie**^-rs>Ky^< 
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^K©»£\ 3, 4, 5, 6. 7, 8, 9. 1 0, 1 5, 2 0, 2 5. 3 0, 

#6 0 */L *PJK^^^KO»*, 5, 6, 7, 8, 9, 10, 15, 2 
0, 2 5, 3 0, 4 0, 5 0, 7 5, 1 0 0 *5 .fctWHtfiiLL©* * 

<Dm§frx~m-tzt&x^z>i)K ±3&<omm±imm*h<D-et&ti:<. peats 

fctt«^rf±Tl 0%) ©t>©fe*tr£*#*H£:h,*. *©±5ft*B** 
^ S«P $ jfc, 5 *< ft T* h <5 o 

*mmm\£»^x r&m#mmm tit, hzm* #y-^^K 

*©»*?SttSr^r5, S'J©M-e&, feS^sj^K^s^ -e© 
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&IL<10 © WW"* * * K *o, £ b u < « i i 

K«©, i 4 ©3g«!i-55c * K«o, i 5 ©ai»f 5^ ^ u ^ K 

20 ^ot, rr^^ettj 51^©^m*©^> 

-*W*T^-fe^aflff fc oV^Ttt, iHWfcli***,-^* (Mu r r 
ay, J AH eds., Ant i sense RNA and DNA, Wi 
1 e y-L i s s Inc. 1 9 92), *6fc«f©|F«TRNA i n t e 
rference (RNA i ) &Pft£h,Sa*#n ?) , TVft^ 
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left IQ thm&F<D m R N A # ft Aft S *VC »» W*AtfS«T*- 6 9 

«HW**t«^3F^/KO^* = XAr± % i©RNA i i|R»©mt7*ft5 
o©DNABW«iS*^B^^^K:aBWFbT, *©tl*TfcAImRNA 

£*L#RNA i ©^*=^AfcftoT«fl«fiHFOmRNA»#^g|tjB-i- 

(Smith, NA et a 1 Nature 407.319-320, 
2 0 0 0) o *fcRNAi^«fcoV>Ttt N *^©*Rte£ i fc*LTV*5 (& 
BiWH, K&flr-ttlfc-**4 7. 1 9 3 9-1 9 4 5, 2 0 0 2), ^ftfe 

*«*»WT TRNAijitt^RNA interference© 
-*iRNA (dsRNAtfcV^5) © J: 5 ftRNA i *§| * 
B^**M&fc3*A-#-<5£fcteJ:!K ftRftmRNA#ttA«)fc^$^ atfi 

fc^TRNAittSfc, l^fciottt, RNAiHlt^t@f^i 
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^m.fc*<Dmm&i\<D-n\z.*ivx'pt£< tt>ffi7 o%<omm^^-r^m 

t^tS^iE^J (Itff, 1 5bpRli-e&t>, ittf, 2 3bp*if) ^ 

L5 55t^^VNLf*«^% (3§m#1?$>M Sr^-r„ TOJc: rRNAifcfc 
H\ RNA i &ai#fi£i-fc^fcV^tt#M»fc (3m* -fey h) 

rmmmmm*} rr^-tr^at^j t r RN Aii^j m*®* 
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1 ittle, R. F. J . Mo 1 . Biol. 157 (1): 105-132, 
1 9 8 2) 0 T$y»OJtek«ittKW:, ^Ufc^^^«(D-^#it^^L, 
&V^*©* («*.HT % fl*» % SK % V-fe^-, DNA N 

^(+4. 5);^y^(+4. 2);u^v (+ 3 . 8);7x W 7^ 
(+2. 8) ; v^tM^/^x^ (+2. (+ 1 . 9) ; T 

7~v(+i. 8);^y^(-o. 4);x^=v(- 0 . 7);tyy (- 
0.8); hV7h77> (-0. 9) (-1. 3 );7*nyy(-i. 

6);tx ^ (-3. 2);*VWr$^gfe (-3. 5); (-3. 
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5) iTX*?#*sm (-3. 6) '.Tx*?*?^ (-3. S) ; V i?>- (-3. 
9) : XXXfTA**^ (-4. 5 )) -cj,5 0 

*4, 554, i o &T0mjkmak#T$swm 

mmtmrbfrx^si-r/u*^ (+ 3 . o);y$^<+s. o);r* 

/^^V^ (+3. 0±l);^/^^>g| (+3> 0 + 1) (+o. 
3):W ^> (+0. 2) ; (+o. 2);^!ls/^( 0 );^ 

15 (-0. 4);/n-Jy(-o. 5±1) ; (-0. 5);fc* 

(-0. 6) (-1. o);^*-^ (_ i . 3 );^y> 

(-1. 5);n^>^(-l. 8);^n^i/y (- 1 . 8 ) ; ^n^> (- 
2. 3);7x=/V77 = y (-2. 5) ; *s £U? f> y ^ h ^ ^ ( _ 3 4)o 
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25 



fri bTtt, «fta»f^ tiftKgfe XZz&m^ ^(truncate 

io d) gfeje^ #sa»»w*fr3fc^«ij|irffet t5o staat^ji (a i i e i e ) 

"SA'Sfctt* * U*-^ KW</1^ % *BHrU£ (» 4 u< 6 0 %«-fc©«ratt % 
±D0*L<», 80%£Lfc, 85%^± N 9 0 %^_h N 95%«-h©*ntt) 

r^yn^ (ortholog)j t^B^i 
^ (orthologous g e n e) £ fcVU\ nooatfi-^^fcS* 



15 



20 
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Kara**,*. ws©*Bttawn:nbT, fi«F«jfcafc***Lfcafe*frif±, r 

So «*tf % =K>6CA, GCC. GCG N feitfGCUttt^T, T § ✓ 
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5 0 -©«J:5^^ia^!j©^SfeiLT«, WWlff&^J;5iTO. DNA 
^y^^^^^ Kl enow^^^K D N A V t?fc 2f|c J; 

m& m*mmto9&mm& ;M ar k zoii er and Mich 

ael Smi th,Me thods in Enzymology, 100, 
4 6 8-5 0 0 (1 9 8 3)) -©tefct>»*5H^**©3- 

£P£ b< « l ~5^ % «t!)^L< ^ i ^3M?>T^ y ^-cs^i-^i 1 trv* 
5 0 T$y»©fWn^B: x feic^fKitio^ ^ i~i o^ N 

*"*/Wk ^JJafcvWk PVWfc, *»ft N T^/Hb (iift T**vWfe) 
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UC18, pUC19, pBlue script, p G EM— T b V>ofcr|T|g 

#««**i-T-DNA*3«60SlE*EW (Left border *SJ:T* R 
ight Border) l^*^ KB***"*-* r 'W^!J- 

^**-J iWftS^^^KMVNSjfiSWitfe^ flittfpBI 10 1 (C 
1 on t e chtLfc^rfT*), p B I N (B e v a n , N. , N u c 1 e i c A 
cid Research 12,8711-8721,198 4) N pB 
INPlus (van Engelen, FA et al.,Tranege 
nic Research 4, 28 8-290, 1 9 9 5), pTNSfcfip 
TH(Fukuoka H et.al., Plant Cell Repor 
ts 1 9, 2 0 0 0), pPZP (Ha j duk i ewi c z P et a 
1., Plant Molecular Biology 2 5,9 8 9-9 9 
4, 1 9 9 4) *X#*>trh1V*#*tibtetU£Z*,*},\ :©B^ 
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mmtstia&^f-kvxtt. ft****? 

^(ox\ A^mAvrmm^m^^hxmm^^^t^m^^^ 

xmmvx&zAJLmmmte*<Dimzz?jk-f 0 fti^^c^L-na:, 
*m a £ titcm^msk <d & &m$ii- 5 tc ae> — # - (Miffw^nv 

r^^-j ^uTjtiisjfrs, *t#j^Atrff 5 waters 

#**Le>fclRj£ifc*L*V\ fflR-r-*^Ats' M«L#S/o^^ 
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ABW©fttnfcHJF-f«BWT.ab 5- *-=-*-*^LTtt, CaMV3 5 

s*-s*-*^ ;,<x) is*jmmmsr*<o*~-%**-9- (Tnosh * 
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uttj ^ con®. w*.t£. mm<DWr&. 

* % * % ^ n*. m%, e> ^n/ia t^its 

2jfiW5Lh 5 0 1^15 01)) ©R-*fcHt#**-«*Wtt 
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&mM-rz>&m* it-itumwo mmmi bw\ m^mmo-r 

CaMV3 5 S^o^^^— rt©J;»fl||©E5a^#tf3t^>^f---fC^ 
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**LS * % «^«, Ausube 1 F. A. (1 9 8 8), Cu 

5 rrent Protocols in Molecular Biolog 
y, Wiley, New York, NY;Sambrook J £> (19 8 
7) Molecular CloningrA Laboratory Ma 
nual,2nd Ed. *Jitf*OSrd ed., Cold Spring 
Harbor Laboratory Press, Cold Spring 
10 Ha r b o r, NY, JUffXRB* r *^*A&*&^Jtftttj ^±*fc, 

K*A, »ft«Hfttt? (Miff, P^»*^5rAflc % y^y-Afe, DEA 

**V*6;*ife**K !>#:7:n^ a ^ X7xn/7Xf S [Proc. N 
a t 1. Acad. Sci. USA, 84, 1929 (.1 978)], 7 
20 ?J±m [J. Bacteriol., 153, 163 (1983)], Proc. 
Natl. Acad. Sci. USA, 75, 1929 (197 8) lEg^f 

Tte, J^^fl^^ *^*^tt*», ^UT^I^ *p 
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*fell«3ftTV**tgia«|ltf fl|*Ht, E f f e c t e n e Tran 
sfection Reagent (cat. no. 301425, Qiag 
en, CA), Tr ansFa s t TM Transfection Reag 
ent (E24 3 1, Promega.WI), T f x TM— 2 0 Re age 
nt (E2 3 9 1, Promega.WI), SuperFect Trans 
fection Reagent (301305, Qiagen, CA), Po 
lyFect Transfection Reagent (3 0 1 1 0 5, 
Qiagen, CA), L i p o f e c t AMINE 2000 Reagen 
t (1 1668-01 9, Invitrogen corporation, 
CA), JetPEI (X4) cone. (101-30, Polyplus- 
transfection, France) fcitfExGen 5 0 0 (R 0 
511, Fermentas I n c . , MD) l£)*&mT &*1,5j&S**l&Iz:|R 

mMWBtea»Af«*», wiv^Mv**. *A*4M-s#j5fe 

fcLTtt, flffcrf, Na g e 1 (N a g e 1 £> (1 990), Mi cr 

0 b i o 1 . Lett., 6 7, 3 2 5) #/BV*ktL#* 0 ^©^|^ 4 ^ 

1 v i nfe (Ge 1 v i nfe« (1 9 9 4), P 1 an t Mo 1 e c u 1 a r 
Biology Manua 1 (Kl uwe r Academic Pres 
s Publishers)) fc^©*«feT«*3»IJ«K:»A^«*ifeT»*, 1 6 0 

^(Shimamotofe (1 9 8 9), Nature, 338:274-2 



-59- 



WO 2004/056993 



PCT/JP2003/015753 



7 6 ; *5^U?Rh odesk (1989), Science, 240: 204 
-2 0 7M©;a, '<-Tj?/lstf>m (ChristouMl991 
h Bio/Technology 9 : 957 — 962 <Sr#flg£>r: t) t£ibX$ 
iZtfV^Uls?}) (PEG) S (D a t t a b (1990), Bio/ 

Technology 8: 7 3 6-740M©Ci:) &mtft>fl*. £ 

mm$rmz.&^Tm%ix>h\) , a>o, ws 5*1,5 1> fcifctf, Aus 

ubel F. A. (1988), Current Protocols i 
n Molecular Bi o 1 ogy, Wi 1 ey, New York, 
NY;Sambrook J £> (1 9 8 7) Molecular Clon 
ing: A Laboratory Manual, 2nd Ed. *3«fcU? 
^<£>3!3J£, Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, NY, £Uflft|gRE3& 
^#A&»3WW30«fej ^±|t, l 9 9 '7fc£|zi!B*£*LS 0 
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(PEG ife) N «^#?L (x^fp^u-^gy) ^ -rjpuj^i?*.*^ 

ft. ^/w^^-s?, £>£xfis&^mm&tbx\,^, itm&^p-tvx 

«v*S*lfe#fc5 0 d*Lfc©*fttt % hfcJlvvrm*©*^;*, 
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7^n/^f y ^^ia5^i^©*Atfi, T i /y^; KV i r 

**wk:*vat, ^fite^-cs, wt. 
y^m. t^t^t. mm<om\ *imm m*.^ xy?) 



-62- 



WO 2004/056993 



PCT/JP2003/015753 



#5» ^^ttm <o-7*>(*m<Dh<D&mtriotiz>&z:ti 

5 £V\ t/t»!>, A^ f3 ^ LGC-1, 

MfrVM4 N Te t e p, B a sma t i , I R8, fc s^*?\ 

LTtt, Te t ep, Ba sma t i, IR 8 , 11^^ 

iUTtt, t«l*lcDNAtf|At*iriln?jbhtf, *W*«fc:*5V^flWD 

*A (Ag r o b a c t e r i urn) (#i§Bg5 9-14088 5, #5gBg 6 0 
-7 0 0 8 0, WO94/00 9 77X x^hn*l/-!/ B yfe (#gjfBg 6 
> 0-2 5 1 8 8 7), ^-^^^ Qftfi^gj) frjgv^fe (4»ff*2 6 
0 6 8 5 6, 5 1 7 8 1 3) 
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fc#y> fctfciS*,, b*Ajkc\,\ fc/wy N vy^y^f, 

; ^ f3 ^ LGC-1 N mm. *»fcV%«u Te t ep, Ba sma t 

U IR8 N fc 3 ^?\ fc*^^ d#*afc*, % ja©^t,t,4if^rffe 

H*^**tfek:|R&**t*V\ >f^*«Ofiaiu Ttt , Tetep, B 
a sma t i x IRS, ffifg^ Ka s a 1 a t hft^(fbtl5^fc 

^« *0t^j>^ J: 5* 

wiwgN ummm. m.mmm, &£x$m*(D^rtL%hm&-rz> 0 mm 

^^©tMiLt^ Oryza.Hordenum, Secale. 
Scccharum, Echinochloa, SfcttZ e a tCjKt-SWfeftS 

LGC-l, Binfr^tik&m, Te t e P> B a sma t i % = 5; 
Wtt, = Ka s a 1 a t hT*$>t)#5 0 B^Bf AE^M 

bfrbMlz bV\ LGC-1 1^07^ ^T^-fev^jas J; 5S6*fi5fc*C 
*£fc*fe#*bV\ Mt9V^tt»»«[4b«:^*K:/j%gcv^ (2 0cm<^) 
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©#**5>*b*fclM&*LV\, Te t e P> Ba sma t i N Ka s a 1 a t 

mm. mrnkn) 4*?#*tes*bs. #*i,<h\ £ 

#»W©atfi^#JWfe, (agent). l&J^fe*J it5*fett % ^^Rt 
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mm mmrnm PP . 28-32. ^^T^^h^^^commm (&mm 

pp. 33-40 NIBftN*) teWa*£;h,T*3!K H§3j|# 

©Mm 1000 o««fto«^#&n,«. n¥<Di*mmmnm< , 

» 1 mmmsm^^tifim^t 2-30 x*^-r 5 Q fc*r u ®tk • m« 

*T*frV\ 1 0 0 0 0/^*#±©#*#T^&WS**. ili4 0 0^ 

urashige-Skoog (MS) G a Mb o r g B5 (B) § 

tfk Wh i t e#«U N i t s c h&N itsch (Nitsch) ig±&&fc* 

3M§*H*fc*5v^ mm<o^^ *<omm* msriti -rzt^ ®&<d- 
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to&frb®ft±ms&7G£tiz&iz.&m&tz> 0 mutt, wsHbi-^SK mm 

OJ:5WamRogers et a 1., Methods in 
Enzymology 1 1 8 : 6 2 7-6 4 0 (1 9 8 6);Ta b a t a e 
t al., Plant Cell Physiol., 2 8:7 3-8 2 (1 
9 8 7) ; S h a w, P 1 a n t Molecular Biology:A p 
ractical approach. I RL press (1'9 8 8) ; S h 
imamoto et al., Nature 338:274 (1989); 
Maliga et al., Methods in Plant Mo 1 e c 
ular Biology: A laboratory course. C 
old Spring Harbor Laboratory Press 

(1995) ^^\-mm^ti^hmmi-f^^^tih\^^h^\ & 

tcmfc*ffiVrj?mz3:<oX-bfTfrti&Z >0 DNA7 Wtov^tt, (5§P*±ai N 
»X^giJ# r D NAv^ ^ n T Wf i ftff P C R&j) < *R $ tb T V * 3 0 

V^S (Schenk PMk (2 0 0 0) Proc. Natl. Acad. S 
ci. (USA) 97: 11655-11660 )„ 

pbell.S. A. (1996). The Science and Eng 
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ineering of Microelectronic Fabrica 
t i o n, Oxford University PressJZaut.P. 
V. (1996). Micromicroarray Fabricat io 
n:a Practical Guideto Semiconductor 
Processing, Semiconductor Services ; M 
adou.M. J. (1997). Fundamentals of Micr 
ofabrication, CRC 15 Press ;Rai-Choud 
hury, P. (199 7). Handbook of Microlitho 
graph y, Micromachining, &M i crofabrica 
tionrMicrolithogra P h y fc£ffc|B*£)ft,T*S 0, Zthb 

tt*fc, 7^7 7 ^f/^^^K (differential di 

spiay) mft*m^frmfc?imrr-e-bjmr'rz>z. k&x%z> 0 

±Ofy^fc c DNAft^f jifttlu tt*©^9-f-r— fey h*«V^ 
TPCR|CJ:!Jii«U ^^^moPCRl^^^tt 

ttti**f£ttfeH (quantitative structure ac 
tivity relationshi p =Q S AR) ^Mt^M^m b 
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5 £fc*N-<52rifcJ*, *3SCATALYST™7 7 -737*78c (Ekins 
et a l. % Pharmacogenetics, 9 : 4 77~48 9, 19 
99 5 Ekins et a 1 M J. Pharmacol. &E x p . The 
r., 288:21-2 9, 1 9 9 9,'Ekins et , U J. Pha 
rmacol. & Exp. Ther., 2 9 0:4 2 9-4 3 8, 1 9 9 9; 
10 Ekins et a 1 . % J. P h a r ma c o 1 . & Exp. Ther., 
2 9 1 : 4 2 4-4 3 3, 1 9 9 9) # * lW*«tfHM*JIL# W (compar 
ative molecular field a n a 1 y s i s ; C oMF 
A) (Jones et aL.Drug Metabolism & Di 
sposition, 24: 1-6, 1 9 9 6) *£*rfl^ LT***LW5. 
15 *»Wfc*v^T. =*^~-**<fV>y^ ^r;Hby7h7x7 (fl 
CATALYSW-^ 3 y 4 (Molecular Simula 
tions, Inc., San Diego, CA) Srfif^ LTfx*?*L# 
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*tfeteR«*tftv>:i»fb», K#*f % *«k M*h |LflS«l. 
ttfeftUftfett* pH7. 0-8. BOTri8l«KtftttpH4. 0-5. 

fete, -t©iffc^^tt, m^m<o, ph. tit^^s^ tttt, gg£& 

ft, **& SSffett, ^§Stt, JMKftft* **:»4JIV^*aE*fcttlt»f 
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T^fc <Hltl70 % % # £ L < Ht^* < t 8 0 & £> {^^^ b < ftft- 
otOTfcotttV^ RNA i O^^JfflLT^-Ofi^^©!!;^] 
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^^5^26(31, No s * — N 1 3 kDa/P7 ^ — $ , 
1 0 k D a /o 7 ^-U-^-^Ml $ti#§ 0 

m $ § * >v< ^ t>^4>i- 5 i 4: ds^^fc^s e $ * <d x o mm 

ft, 'M<H9 0^^i/tf KI©I^ 'M<H1005^W 
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10 



15 



20 



25 



13kDa/P7^^ U ^ am 

(a) BW^u 3, 5. 7, 9, 11, 13, 15, 17. 19, 2 1, 
2 3, 2 5, 2 7. 2 9, 3 1, 3 3, 3 5, 3 7, 3 9, 4 1, 4 3**1* 
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(b) @B?U##2. 4, 6.8,10,12.14,16,18,20,2 
2. 24, 2 6, 2 8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 44*5 

(c) E*|#*2, 4, 6, 8, 10. 12, 14, 16, 18, 2 0, 2 
2, 24, 2 6, 2 8, 3 0, 3 2, 3 4. 3 6. 3 8. 4 0. 4 2. 44*5 

(d) ia^J#^l, 3. 5, 7, 9, 1U 13, 15, 17, 19, 21, 
2 3, 2 5, 2 7, 2 9. 3 1, 3 3. 3 5. 3 7. 3 9. 4 1. 4 

(e) ear** 2, 4, 6 , s, 10, 12, 14. i 6 . is. 20. 2 

2, 24. 2 6. 2 8. 3 0. 3 2. 3 4. 3 6, 3 8, 4 0, 4 2, 44*5 
. (f) (a) ~ ( e ) (D^-ffl^l-D(D^V U^^z^hV >i^^>h 

(g) (a) ~ (e) m^1T^^lo©*p^^^^K*fctt*Ott*lBM 

ft Sr^ri-* # y K£ =» - K-T 5 # y * ^ Kn 

t, 1 5** KftOlRt««ii9ll^^ ( 
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^ 2 * fctt 4 Tfc t) #<5 ( WetbRM 9 jo J: USRM 1 5) . 

aHcft**-«*fe< H i 5 ol»t«5c ^ W Kftm«*iE5II*fc 
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■CWmAiBimiilciot, RNA i 

*t*^i»a*4v^ % rna i ©M^itt^^i^n^ffcs r i n 

*f £W:M£jfcv>as % RNA i ©»*tt*^-*HE^©aH»fcE«lc 

25 *.e>;h,Tv>5a»e>-ca>5 0 



15 



20 
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15 



20 



*^/*fc^*^>'A<^jCoi(*ftsttlf»5liV%ofc»**|H-5 - rna 
iB^tUm siRNA, s hRNA^ofc^^fiiT-fcs^ 

^5it*S44V^ siRNA. shRNAiHMiWl^ii 

**A/-ev^«»^:©e5^ IMfcicas^Tttajitti: £*tTv>5a>£>-e&5 0 
10 ttttfflittft** <H15 ol^f * Kftm5WBKJfc# 

GM-CSF, M-CSF, G-CSF, mu 1 t i-CSF 
(IL-3), EPO N LIF, SCF©J:5ft3fe4LH^ TNF X <<l/*--7 
PDGF, EGF, FGF. HG F N VBGFfc^K 
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?!l A & £ lb {d^t? 0 £ <D J: 5 * 2 Wm<DimSBmA& £ 0?^mSB^lJ B fc^S 



-78- 



WO 2004/056993 



PCT/JP2003/015753 



^^t/^ t ttfl 1 0 k D a y P 7 s 13kDa7-P7^ N 

1 6 k D a 7-n 7 5 ^©.^^HB^fcff f,^5^, *:h,&te|Rj&*jh,*V\ 

SUO«li^j|gf2:S3v^-c. ^o^-^HEfllfcSfc 
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£9 03;LV^M^l?f3\ *mm<Dm%k%±y h\Z&\,^X&m£frZ>f\-%: 
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^7!JyB/n^^ lekDa^B?^^*^ l 3k 

T^^) **V^ifcfcJ:oT, 
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ttteJ^£*i,3££%M*fcv\&s % 1 3 k D a ? ^ y tt^Hfif R-? J> 
v^ttfe^n^-^^igHifett^^v^^^e,^ i3k 

yB/B^^r- lSkDa^P^y/P^K 10kDa/P7^ 
^n^-^^j;tJ?i 3kDa^P7^/p^^ W | f ^ 5 ^ 

/o^^ i!)^L<lt 1 3 kDa7"P7^yp^^Ltt 
1 0 kDa/nr^/D^ ^ — trJBV»5££as-cffc;5 0 

*IAW\ /P7^7°P^^«u :/n*-*-BB?!lBWt N «^a7 
Urft, 1 3 kDa7 , P^ i ?-i lOkDa T 9 *^— * — t &mif £>*L 
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^^Ig ; *5 «fctf c) «^Jtte»*tbfctt*|cov^"C, 9 * ^©$§g| 
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J: 5 £©J: 5 J:v^ ^« 

7-^n=-«iH^ (GM- CSFK^n7 7 -^ (M 
-CSF), «np--»g f (G-CSFh mu 1 t i - CSF (I 
L-3K xy^n#xfy (EPO), SiM^S^ (L I Fh c-k i t 
JJtf^K (SCF) ©J:5ft3BEiiLH^ nMXBa?- (tnf) n J^*-?^ 

*>m, toNRmxmmm* (pdgfk ±^±ima^ (egfk mmwm 
mmmm* (fgfk w^^it^a^ chgfk &mp*&mmm* (v 

E G F ) * if ) % ^jg X) j^-g*,^ ^ ¥ Xm*/U*ErlsZ: }£) ) N 
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£ *LS «fc 5 fc-7*1f >- $ tbfc AX* ^ ^ R £ v > o fc t, ©a* £> if h tiZ 
5. ^<£J; 5 *^*3t^f-©«*Wc, -hifcLfct&U-cfcS. 
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^mtmnncm^x, *&m<7>mmmm\a^ #%&(D&wtsHn±. 
* © ± o tmwmmz. x o t#a $ *Lfc*»w ©# y * ^ k» % 
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oTt>«tv\ »*u<tt % M^roara, na-fia-cfc •? #s e 
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a; B) ±BM5HF*JiB«*©lwft|c||:Ai-*ia; c) ±|EM!%|?# 

tit******. 5 ^fcfcot^its c t s„ 0* uv^»«te*5 
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5„ 

*ife««^©#ttR:J:oT3»u («*.Hf, 

#^i-So iO^rfttt. A) *»W©tW»fti|ftt53»;B) 
»»*a-Kf 6«n»^5Fft««i-«ia; C) ±fBf»3fl 1 lOBttettB 
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^mmcD^Mm^fDm^m^^xm^^^mxmm^ ^m^m 
^^x^<Dmmxhtiitt^(DXo^mmxh^x^mmi-^^t^x^^ 0 
m^L^mmmm^^x, *mwK&\,^xm^z>m<m^rmAJim-z, 

^fc^m^o#tt^j;oT^sju m*.t£, fcZiwm mz.^ 



-92- 



WO 2004/056993 



PCT/JP2003/015753 



^if/MDEAE) -t7 7 n-7, DIAION HPA-75 (=£ 

itm ^^v^m^tcm^ u^h???*-^ s-s eP ha 

rose FF (Pharmacia) ^(D ^*Jl/*m^ZiWi4 n 
^-^orh^7^-ft % 7n-7N7t-7J^^ «tt^tt«»gb«0r> 

x^7§/xf>|, (DEAE) -t7 7 n-^ (Sepha r o s eh DI 
AION HPA-75 (=*ft^) ^W^^ffiv^lft-f^SsSl^n-r h 
^7«f-^ S-Sepharose FF (Pharmacia) *$(DU 
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i £ ic J: 9 ft b*L*:ifc«ir» J: D , It^t y KfcEUR 

©#y K«rE**^fl«ftfc«^**fc« % ±BfcPWH©JWWWttte 

a*©*5"<**©lW4*afe (J. Evan. S a d 1 e r : Me t h o 
d s in Enzymology, 83, 458) 5 0 W 

K t *>m*fi ft t U ft* Lfc * Itiftft * 

COJJII^, «^(Exp e r i me n t a 1 M e d i c i n e ), 1 3 , 
4 6 9-4 7 4 (1 9 9 5)]. Lowe^fe ( L a r sen e 

t a 1 . , Proc. Natl. Acad. Sci., USA, 86, 822 
7 (198 9), Kukowska-Latallo J F, Genes De 
v., 4, 1 2 8 8 (1 9 90)) fcWfto^fefcJpDT, *JM!©#y 



-94- 



WO 2004/056993 



PCT/JP2003/015753 



m-tZZ.b&T*%Z> (Larsen et a 1 ., Proc. Natl. Ac 
ad. Sci., USA, 8 6, 8 2 2 7 (198 9), Kukowska-L 
atallo J F, Genes Dev., 4, 1 2 8 8 (1 9 9 0)) o 

jffe [J. Biomolecular NMR, 6, 1 2 9-1 3 4, Sci 
ence, 24 2, 1 1 6 2-1 1 6 4, J. Biochem., 110, 16 
6-1 6 8 (1 9 9 1)] i:?Dt, in vi t ro^.«»t^ 

i^K u/c^^ v^mmmmit, *<o&*mm-rz rtmsii #9*3*, 
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(^1 :7yfty^iiio^|[) 
fcWfc D ©*V*R 5,^7^ g ^©7>ft^»^ ["LP 

r H -LP13Kj fcWt, rLPot^^ALT^n^^^^ 

15 T'n^— ^r— gg^rj : 

A) -T^ 1 0 k D a 7 5 Vt^|^*t5|B^lj GB#f#-§-4 7) 

B) -f ^^fp i/B ltfirflCft3f5t*S5!( (BE#I#-J§- 4 8 ) 

C) CaMV3 5Sae^t*5fei-5E2?!l (lB^J#-^4 9) 

20 A) 13kDa7-n 7 ^^Kf5cDNA^ (I33?U#^- 1 ) ©T>- 
^-tr^* (iH?fJ#-^5 0) 

B) 1 3 k D a ? § y t a- Ktfi c DN AON*iO 6 7 bpOT^ 
^-fe>-X (B?!J#^-5 1) 

C) 13kDa/n 7 ^l:^ K"T<5 c DNA©N«g<D 15bp©7y 
25 ^-fe^^ (gE?lJ#-^5 2) 
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4) JfeitWo (B^5 5) «tft©ft«fflbfc. 

t^^pPZP202 (Plant Molecular Biol 
ogy 25, 9 8 9-9 9 4, 1 9 94), i«ffit^^5 KiUT 

puci 9%jBv\fc«-e*>5as % i^Avtu^^-^^,; k&huh 

15 C19^ Wt y^^ pPzp 2 0 2 (piant Molecu 
1 a r Biology 25, 989-994, 1994) £r^-*fc: N if 

(Transgenic Research 4 , p 2 
8 8-2 9 0, 1 9 9 5) C^lr#%iat8iSl^As c 1^ 
Pad **AUfcatt^^pUC 1 9 SAP, pUC198AA, pU 

20 C198PP^pP Z P2 0 2 8^itfc 6 N*«>?&n*. A s c I * 

pUC19 8AM^Uc e l»^HtfiTFTyfc5HPTifif 
ft. rtSUfcfcSE coRI, P s t I x Ncol «Wa*r«tt»3»jftt»|H*L, 
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ti*. ^tevmmmmT-mmisti^x ? fcp P z p 2 0 2 s te*L*a/,-c P 

iWffcmSXbal, Ec oR I, Pac K Ps t I, Xho I * % 
^tt 5 * # J> » if _ (mRU 

b IP, £31**5 8) ***LT*V*fc. affoJtftfltt. t*i,&©>^* 

CSa c I-EcoRIf^U^lgU Min.d III — x 
baHC/D^^ iiLfCo T^ir^/Bat^^^^MS. X 
ba I -Sac I Ufc. RNA i ^/© 2 *iRNA^ 

»^*-teoV^tt, Sac I-EcoRIfcnos^U-^ Hi 
ndl I I-Xba I Wtt'f *#Pa W^B^^r-^Jl^ 
■ 2fc*LfeilB»«»tt (5' HfcXb. ItBg 111,3' (CSpe I 
£BamHI) &W«fc^Ufc G US»fi*IW# (B*l**5 9) 
*7^/<?^>irnf7- «tfi**f h n (670**9 7) £Xb 

al-BamHI fca9W-*£ I*J:*5RNA 

b a ISfcftBg 1 Ilfclo, Sp e IJfcttB.mHIfclo, IftftWtt 
*i«t«PCR^v-^ fc pc R% *J:tJt/*fcr4DNABWft* 
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^KUfc. H*|l»tt % >T*ibTft*6&*Mi:UTttfflUfc. LGC-1 

-CaKfeUfc. 7^fp,>^ m Ra i ne r i (R a 

ineri DM., Bio/Techno 1 ogy 8,3 3-3 8,1 9 9 

^(Toki.S.,Pl int Molecular Biology 
Repor ter 1 5, 1 5 9-1 6 4, 1 9 9 7) fcttoTfrofc. To 
k i ^^^mm^4^^fi^ ami ^ Xi ^ Fukuoka£> 
©**(Fukuoka H. et al., Plant Cell Repo 
rts 1 9, 8 1 5-8 2 0, 2 0 0 0) fc«S*L*:«FiMWte«oTffo 



2mg/L ® 2 ' 4-D**tf*^lWWF* (KN0 3 2 8 30mg/ L| 
(NH 4 ) 2 S0 4 46 0mg, CaCl 2 . 2H20 1 6 6mg/L, Mg 
S0 4 .7H 2 0 1 8 5mg/L, KH 2 P0 4 400mg/L, FeS0 4 « 
7H 2 Q 27. 8mg/L, ED TA— 2 N a 3 7. 3mg/L, MnSO 
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4 -4H 2 0 4.4mg/L I ZnS0 4 .7H 2 0 1.5mg/L,KI 0. 
8mg/L ' H3BO3 l. 6mg/L, -=*^WtQ. 5mg/L, ^TS 
>H«1. Omg/L, K*i/Vtto. 5mg/L, ^y^2mg/ 
L. S^/i/^ 10 Omjf/L, /n!)y2. 8 8 B /L, 
3 0 0mg/L s S/ a »SOg/L, pH=5. 8) fc«*U»||Lfc 0 5B 

yfAlrAAM^(MnS0 4 .4H 2 0 lOmg/L, H 3 B0 3 3mg 
/L, ZnS0 4 « 7H z O 2mg/L, Na 2 Mo0 4 • 5H 2 0 0.2 5m 
g/L,CuSO 4 .5H 2 0 0.0 2 5mg/L,CoCl 2 .6H 2 O 0. 
0 2 5mg/L ( CaCl 2 .2H 2 0 150mg/L ,MgS0 4 . 7 H 2 
O 2 5 0mg/L, Fe-EDTA 40mg/L, NaH 2 P0 4 * 2H 2 
O 150mg/L, =nf^lm 6 /L, f T^^i 0mg /L, tf 
y^SHmg/L, ^^^h-;noo mg / L< L-T/I^= 
^174mg/L, ^y^7. Smg/L, pH =5. 2) fctf^Lfc* 
* (ItfiOD6 00 = 0. 0 3atfc*,b* 6 ) fc2#Mott£* % 
-^-^A'l^Jot, 2mg/L©2. 4-D*ttf*#Jtt«i' 

(KNO3 2 8 3 0mg/L, (NH 4 ) 2 S0 4 46 0mg, CaCl ; 
H 2 0 1 eemg/L, MgS0 4 • 7H 2 0 1 8 5mg/L, KH 2 PO 
4 0 0mg/L, FeS0 4 .7H 2 0 2 7. 8mg/ L| EDTA-2N 
3 7. Smg/L, MnS0 4 • 4H 2 0 4. 4mg/L, ZnS0 4 • 7H 
O 1. 5m g /L, KI 0. 8mg/L, H 3 B0 3 1. 6mg/L, s 
=»^>-Bfc0. 5mg/L, f75>«»l, Omg/L, t* p K*^i£?g>o. 
5mg/L. ^y^2mg/L, ^/H-;H OOmg/L, ^ a 
-*10g/L, ^/^OOmg/L, ^ISOg/L, P H=5. 
2) -fcfb^fc. 2 5lC^f3B^fU^ +^*IW*TfWtft» 
U ftftfc 5 0 Om g/L©*/M=^y 5^WoJtfc„ - 



2 

4 
a 

2 
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5 0mg/L©I^tfl^i (KNO s 2 8 30mg/L ) (NH 4 ) 2 
S0 4 460mg, CaCl 2 - 2H 2 0 1 6 6mg/L, MgS0 4 • 7H 2 
O 18 5mg/L, KH 2 P0 4 4 00mg/L, FeS0 4 • 7H 2 0 2 
7. Smg/L, B D T A— 2 N a 37. 3mg/L, MnS0 4 -4H 2 0 
4. 4mg/L, ZnS0 4 .7H 2 0 1. 5mg/L, KI 0. 8mg/ 
L, H3BO3 1. 6mg/L, =afy|0, 5mg/L % fT^t^l. 
Omg/L, hTp K^v^iftifcO. 5mg/L, ^y^2mg/L, S *vf 
0 Oag/L, /oUV2. 8 8g/L, ff?/t3 0 0mg 
/L, ^*3 0g/L, pH=5. 8) T?2aiWJ«bfc 0 EfL£ 
^&l*Tbfc*BjlS#a*\ ^Ji&^^n-^ ^5 Omg/L©MT^ 
^/Kyati;^^2mg/L, NAA 0. 0 2mg/L^tf 
¥?5Mfc#Hl (NH 4 N0 3 1 6 5 Omg/L, KNQ 3 19 0 Omg/L, C 
aCl 2 -2H 2 0 4 4 Omg/L, Mg S0 4 • 7H 2 0 3 7 0mg/L, 
KH 2 P0 4 1 7 0 0mg/L, FeS0 4 -7H 2 0 2 7. 8mg/L, E 
DTA-2Na 37. 3mg/L,MnS04-4H 2 0 2 2. 3mg/L, 
ZnS0 4 -7H 2 0 8. 6mg/L, CuS0 4 -5H 2 0 0. 0 2 5 m g 
/L, Na 2 Mo0 4 • 2H 2 0 0. 2 5mg/L, CoCl 2 -6H 2 0 0. 
0 2 5mg/L, KI 0. 83mg/L, H 3 B0 3 6. 2mg/L, = = 

?->&o. 5m g /L, ^Ts.^mmo. lmg/u if y K^ytiO. 

5mg/L, /P^y2mg/L, ^^;^F-/H 0 Omg/L, 
/I£2g/L, v^3i3 0g/L, y;Hf h-A-3 0 g/L, pH=5. 8) 

-f^p-v-f^S Omg/LSr^tp^/^^^y -jgife (NH 4 N0 3 165 
Omg/L, KNO3 1 9 0 0mg/L, CaCl 2 -2H 2 0 440mg/ 
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L, MgS 0 4 • 7 H 2 0 3 7 0mg/ L) KH 2 P0 4 1 7 0 mg/L, F 
eS0 4 .7H 2 0 2 7. 8mg/L, EDTA— 2Na 3 7. 3mg/L, 
MnS0 4 .4H 2 0 2 2. 3mg/L ( ZnSG 4 • 7H 2 G 8. 6 mg / 
L, C u S 0 4 • 5 H 2 0 0. 0 2 5mg/L, Na 2 Mo0 4 • 2H 2 0 0. 
5 2 5mg/L, CoCl 2 - 6H2Q 0. 0 2 5mg/L, KI 0.83m 
g/L, H3BO3 6. 2mg/ L) ^=t^>^ 0 . 5mg/L, ^T^^m. 
Img/L, ^K^ilo. 5mg/L, ^^ 2 mg/L, 

^15 cm) fcAtL, ^^y-fttfcSotTl^gaumtft 

(15 0 00;^^ 3 01C) -8*mi*tt (2 5°C) ©iH>^-C 2 *- 
^^T12^(1 5 0 00^^ 3 0°C) -12Wi2 
5X» <£>-V-'f?/i'T*2irn~~3<r8&\,*Tm*&mt>1tt£ 



20 



25 
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%®&mK&^TmZD<D&m-VhZ, SDS-PAGE^^T, 18% 

*HSB8ff ««t>36»<5 J; 5 2 U JBS©o^fc¥#«:^-r ^ 50m 

V-7 7- (25mMhy^ % pH6. 8, 8MIi, 5 2 -pOM/?' 
*/-/K .4%SDSSr^tf) ^200v^^np 7 ^uAtiT^f^x 

b*)t>lf s &mm& (2 5mMMJ^ pH6. 8flO%^ytn-;K 0. 
^OneD/ZeroD Scan (Ana lysistics Inc.) t 

mmmm 

WP-«KNH 4 NO, 1 6 5 0mg/L,KNO3 1 9 0 0mg/L, 
Ca C 1 2 - 2H 2 0 4 4 Omg/L, Mg S0 4 - 7H 2 0 3 7 Omg/L, 
KH 2 P0 4 1 70mg/L, FeS0 4 -7H 2 0 2 7. Smg/L, ED 
TA-2Na 37. 3 m g/L, Mn S 0 4 • 4 H 2 0 2 2. 3mg/L, 
ZnS0 4 -7H 2 0 8. Gmg/L, CuS0 4 -5H 2 0 0. 0 2 5mg 
/L, Na 2 Mo0 4 . 2H 2 0 0. 2 5mg/L ( CoCl 2 . 6H 2 0 0. 
0 2 5mg/L, KI 0. 83 mg /L, H 3 B0 3 6. 2mg/L, 
*>Bfc0. 5mg/L, fT^itO. lmg/L, If P K^^DIO. 
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15 



20 



25 



5mg/L, ^^2mg/L, ^fSOg/L, pH=5. 8) - 

5 5ml ©^^*-^*^^T*U<»#bTJttJ»*fTV\ »**K::n- 
*^***U aofct^^K^^^^ m ^ 5ml02 
SmMhMttfftt (pH6. 8) ^x.T^t<I#LT^tt^y/^f 

10 ^Kttffi^ bfc 0 

(D t F) ^ % ^ >( j-^^ <> ^-ei3 K Da^7>y (B) 
W^tlSKDa/n^y (B) #*L<**U ^clOKDa^ 

16KDa/cl ^ ; ****** L*r 0 y y^p^j, is<Dmm-mt 
7-y>^*>r* (lgc-1) -era, Wiat/ny^ <a-o * 

^^^^ (E) ^K^U, ^yy«(OttTO*«Mft 
->6KhZ£o^ (A~C) ©**tt»b<«ilU 
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fcte, ^^^ftitrft^S&fclfcltflsbTHflR-J-Sfcftfc, SDS-PAG 
U lBnl % 30„l)^tSDS-PAGE*ffV\ PWIfc^ K®« 

^l^x^^n^^^ (BioRadM WSoT.ttlSK 
D a *y * n^A*fc**« V *T 1 3 KD a 7"n ^ 5; b/Co ^ bfc 

^>Kfcov>Tft SDS-PAGEt»«^ SLT ^^ M 

Ko»*tttt 1 0 %~ 2 8 %* TteT UT*5 SDS-PAGE 

h * -*-vmm vtc±mt£&m* w^to^y Kim^ro 
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(Si) 





e*nsf 


LP13K 


LP13K 


LP13K 




LGC1 


LG-LP13K 






B1 

(mm 48) 


lOkDa^* 
(mm 47) 


10kDa ya 

(mm 47) 






10kDa Z?U 

(mm 47) 






mm 50 


IB^J 50 


mm si 






mm 50 


Vu-fVl, 26KDa 

^P55> 16KDa 
Zfa^y 13KDa 
^P^5> 10KDa 


1 630.4 
266.9 
1227 
310.5 
760 
107.9 


277.4 
1301.1 
278.9 
378.5 
102.7 


1 636.3 
229.5 

1236.1 
297.3 
360.9 
81.2 


1541.3 
261.9 

1154.9 
304.2 
310.9 
38.3 


1488.9 
301.9 

1168.2 
364.1 
684.7 
134.7 


722.8 
432.1 
505.8 
478.5 
1453 
133.2 


912.8 
402.4 
658.7 
343.5 
556.1 
135.2 




4302.7 


4037.4 


3841.3 


3611.5 


4142.5 


3725.4 


3008.7 



^MlOmLls «^ 3 0 %7k^{^ h y ^A^U 



- 106- 



WO 2004/056993 



PCT/JP2003/015753 



(«2) 









LP13K 


-*> 


L6C-1 


L6-LP13K 






286.4 


269. 8 


286.2 


287 


257.9 


A 




100 


94.2 


100 


100 


90. 1 


PM^f /imifl 

B 


«(//s/i m.) 


389.9 


330.3 










100 


84.7 









m*f«^^/^ufc: 0 ffi©/P7>;y (iok, i6k) fe^fc, mmx*$> 
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(S3) 



A 


B^flff 


10kDa ~JU =j 5 > 


1H5»J 1 (!3kDa ^ 




B 


B^Bjf 


'J>B1 


IS9U 1 (l3kDa -Ju =z> 5 




C 


H^Bff 


CaMV35S 


1 (13kDa ^P^5 




D 


B^ffli 


10kDa ^P^S> 


1H51J51 (^P75>0)' 


-SP 67bp) 


E 


B^Rjf 


<fj^ l J > B 1 


51 (Zfn^Z 


-SP 67bp) 


F 


B:£fljt 


CaMV35S 




-Sfl 67bp) 


G 


LGC1 


10kDa ^P^5 > 


IS^J 1 (l3kDa ^P^S 




H 


LGC1 


«J > B 1 


IB^IJ 1 (13kDa ^P^S 





Z.frhvnWmk'i *£r, 1) 1 3 k D a 7 $ ^i^fiTL^* 1 
1) 1 3 k D a 7 ^ yt^iTLfclf I: l t«±oltfc|fflft, 1 



-108- 



WO 2004/056993 



PCT/JP2003/015753 



2) i3kDa/D7^ >m#m*msmi*«> 5 0 ^TOftomico 

5 3) /M- ^^^^tefco^TJ^ W^n^^^i^^^ 
10 ISrlfflU, 



(*4) 





#*fLfc 
ft 


1) ^P^5> 


2) 50%J JilT 
Wt** 


3) /W^n7^i/>g 


A 


79 


60 


<_ 45 


32 


B 


56 


22 


L 14 


6 


C 


20 


2 


0 


r~ 0 


D 


15 


5 


3 


1 


E 


68 


0 


0 


0 


F 


21 


0 


0 


0 


G 


24 


21 


12 


6 


H 


18 


7 


3 


0 



* 1 3 k D a 7-n 7 5 ^i^fiT Lf*^ 1 t£i±o(t fci^t ; 

**1 3 k D a 7 ^ yi«f^0 5 0 %P;TC*ofclf ^oftt 

** W ^n-*vf f>16tnEtt*ra* UfcW©-f -<Tted8V^T 1 3 k D a zfn 7 
5 ^43S{gTLTV^c^#S!g: 
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-LIEJJB l*JitF2 0»*tt, »(U3KDa/a7^W»j 

fcffiUfc £fc J:oT?SS«^fflT < S £ * # J: < *P fejh/CV^. rc 
Ifi? mtfc 1 0 0 ©mfPoTt>; *A*€KF#A< JBOTSflfl;* 

1 oAo»i 2oAofcfi^SMIil^tf}Sf^fe5 - £ L 

1 0KDa/D7^/n^^ to©;/**-*- £ jfc 
x\zfel&&*Wrft&m< l^tcWrft (6 7~l 5 bp) i-%^^r^i-5- 
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fc„ K#OiftT?J,5Na ture 40 7:3 1 9- 3 20 (2 000)% 

#*icu ««u*:at«Fo*3aiwtBi2ica%ufc 0 ^b©5^*3, 4T « 

* 

gus m* arnm 59) ■>» 1 (i 3k Da y a =? 5 » 

J B*Bf IB5U58 -<>HPi/(iBW97) E«1 03kDa^P^5» 

LGC 1 SB^J 58 GUS Brtt (1H5U 59) 1B5IJ 1 (l3kDa Z?U =? = » 

L6C1 ^J 58 ^>HP>(1391J97) 1B9IJ1 (l3kDa^P^5» 

, r^-u.^ KM 65 (^Q7 5>©- SB 

B*ilit IBM 58 -<>HP>(i35>j97) 45bp) 

n-*_n* _ . IB^IJ 72 (^P^ 5 >(£>— SB 

B ^ EM 58 ^>hP>(iEjRj97) 23brO 



-111- 



WO 2004/056993 



PCT/JP2003/015753 



(me) 



D^P^S 2) 50%J m 3) /vT^Q 



1 


11 


11 


9 


J 


11 


11 


11 


K 


4 


4 


2 


L 


4 


4 


4 


M 


4 


4 


2 


N 


4 


4 


1 



**1 3 k D a 7 5 yi##«f»o 5 0 %^TI:^ofcif ^oltfc 
5 XttSc; 

** Vm- ^o-e>T ^^tfttt*^ b^«^©i-^T^*5VNT 1 3 k D a /n ^ 
RNAi fjyVWmfc+i^ WLfc«i 1) £ 3) <D& 
10 d££^LTV^„ ^-MB^II^ UT GUS H^i:7^7¥^nf7 

^2) ^^s^< % T^-fe^x^^^(^:^i^^§^^§J : ^, iSv ^ c:i: ^ 

LTV^ 0 *fc45bp. 23bp tV^ofc^>77^ >- f £rJfV^c#-g-& N Tl/f- 

15 $g< bfc^ (15bp) •et>T^^-fe>'X^)^^$^ Co 

7 , P7^^77^yhi:U, 16kDa^a^$v^S^r§ia 
n (ia^J## 31, 32) fflV^4§3\ ffi^3?g^*gV^<^ 16kDa /D 7 
S 13kDa ^^i^^^^J^^^^^^^^^ 16kDa ^ n _ ^ ^ 

£: 13kDa 7"n 7 ^ >itmm^T S / ^IB^J^^altt^^VN^^fc 9 x ^ 
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**3. ^K© SDS-PAGE ©3dr*©V^< od^ttH 10 fc^bfc 

RNAi ^■YT'OT^-fe^^it^^ lo©3gfa£:7 7^\*:^£. 

i^LfcDlcv-^y^u 70, 100, 14 0, 2 10^[cf>'7 , il.y 
WC, H*«i«rffo«:. WfcsaWU LR-Wh i t e «f (ftffft* 

14 0 1 OS^o««Hlr«^BI 6 6 a fc*5V%T«\ mgt^JC 
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10 



20 



^««»*««fob5o*oTV^«KF*J:<J| 1 ^ S- 6bfc«t, 6aii^C 
LP13KWH (6b-l) (6b-2) iJfc 

-1 (6b-3) te**V^Ttt, ^b^^^2^^^X}4^#<^ 

^^n9 5^fc^S**LTV^«^aJJ:<jfc T fl fch/5o LG-LPl 3K 
(LGC - 1 ic/ny >7^t^t^m) LfcJKHTCtt, 200 



25 
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■efatfcrn^^^jjj;^;^^^^ B*»*6 3-7 
2 (T^-fc^*), 1 0 2-1 0 5 (T^tr^K 47*Jitf58 (^n 
1 0 6-1 0 7 (rn*-^), 108-113 (V^HEflD 

RNAiiT»K*fc»^tti 5 bpO^7*fttt2 0 b p©^7©J:5 4jBv^ 
IB#!T* t> £> o ft £ £ 2* $ ^ fco 

<(>*4*U**>** Te Tep, Ba sma t i, IR 8 , 
Wfc^-^i, 3 KD 

-alt*******. ^a«fc#v^t>*^i&/<*-^ tt i^ TJmHU 
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*»«©7mwB?^ (lp) m.&F*m*isitbz*> s &x<d& 
m\z.&^x-7ti 9 ^m&<Dmm*&T&®.mistitc 0 v> < o*© sds-page <d 

±mmmmx*nt>titc-&<D lpi3k (Dm^&zvm&nnjstj,^ *rm*> 

&*«rMELfc^$§£>tt % V^V^*©,^-? LP13K ^^otfe<^ 
*^16«CeH:, 08»Lfcifc!), PUC198AM^fc«pUC198AAT^A-t-S 

ALfc^te. #A#irs/ hO^-^-:?^ M i uI <75 AscI j&s 

©AscI fc£ kteiianLTS&^fr-fcjy hSr#A-T6r fca*T?$5 D 
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mil K:^U/tJ:5*»fi J f : l'-4Sr#|^LTH*litfc#AU GFP <D&ft& 
mm-tZtbh^ mMM2~4$3£Tfi7 i»Lt % SDS-PAGE 43«fcU?^^ 

i-S^sWWStbfc. £/c N Ifef 2 OG F P^^GU S t AilMt 4 m 
fe^GFP^^V^fc^ ; ?^ft} iv G F P»MHat-&f. 2 

tF A b fc^-a- 1> s SDS-PAGE _b"C GFP ^ ^ R SrWJI" 5 © f± BJi"e *> £ . 

® 12 ©£.5 i£ lOkDa ^ ^ ^©S^^vHEfll*: GFP ©lul^Ab 

0 13A © SDS-PAGE bfc «fc 5 fc, 5 £i»A bfc-f ^(Wy2)m 

GFP i^^tL5Jm n B pa{C^VN0jm^^K^W^^§l/^/H^bfc o Sfc 
5 (Dm&\Z-ftMt LT, LP h# s AoTV^Si|tfS^F- 6 (l^-^3) o 

®i3X'n,b}ifrm&mfcti:^wmft'^F&, ss^kigfpt&s^^ m 
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gfp mm?. >-M$tx-mm l*:. * toe ^m^^^^^x^ 

TV^5^^5^ T^yMBB^lTNWBELfc. B 14A tefcvvc, *ALfc GFP 

3tfi^©«3fictt, lokDa /py^ **sy^AJtt<D&£m8Gm*Vkf»-z gfp at 
mfeistL%T^;mmmmmm\z.T\zL^Ttbz> 0 hub 

>- 2 ) 7 ^ >©&f©^ ^ (*) *SJfeP» <J? y ^ * T*a^ o 

?'J^^byc^^5. SerArgAlaMetValSerLysGly (MB?!j#-?§- 1 1 8) CDlB^J^ 

W^^9$^^/HE^^rt^WH«9WI»*^"C, lESKGFP 

J:9*«tt*i*ae>«fcae>fc, ate^eSr LGC-l fcSALTSyfcfcfcliELfc. 
*©**HiaB©J:5te, BffitlALm J: 0 lgc-i 

^Abfcm^ (V" v 5) <zm gfp ®*Moit:fc*s«ft£*k L**t»J: 
^n^^J^^LTV^^gfc (1/^6) ©S5^*felc GFP 

ofc 0 ^-^l^B^Bt^SDS-PAGE^^-^^^bT, SU^M^fe 
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*>d> mm-r^v *?i>mtbxi&^b^x_ibtiz> 0 x^xm^mmamm^ 
^^m<t^ibm^^^^ju^^^mmi±^tvx<Dmmhx^^<D 

XtbZ> 0 

tstix^z. mzftm.£&x^?yvn&&%ttJ*x^tzk<Dm&h&z*K 
kmm&m.*tc 0 mfcT5&£.v6<D gfp n^^fi^Y^=eu^^^^ 
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frofdo ^s^tuT« N ftffifom^&m?? t"**nmmm^ 

mz. 200mM (Omt-T h V P A Sr£t? P H6. 0 © y V'Bfc'* y 37 7" — "CtttiJI^x 
^©^JUSrE 15 te**Lfc 0 a&AvM^o^Xlt, GFP -emm£tifr^<D 

^t^lro ^fe»^©iiaiS6M tt. GFP <dW& iHfofc^< 
ffiTV><5„ ^^fJ/ft*fta^|ciAUt, SDS-PAGE T^W^f^fflL 

9 fctto T y^*JJ:t5^n^y .5 R N A i ttfi^frflME LT 

©I?B* ^^I^HJ Loo, WM&te»«s** rt^s 
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m47 ^ 48 > 60 ^ 6 2, 1 0 6. 1 0 7) **stf1rA*m (@E?IJ#-§- 
10 8-1 1 7) «rV^*v^5*»*#t>*T«#ift^T«WUfcfct-5, 

- ^^tmmto<D2m& 5 * < mm t mz. 
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®**«-C»fe*Lfcte^^^3|e©i|>36^LG- LP13K (LGC- 1 fc^ 
H*jB«Bftfc*iv^Ttt, «**©*^*»at, 4K^««I9H>ML<^ 
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*n*x#**>£MWB#*^z:kfr^ *wxft, 
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10 



4. «r»^n 9 ^ ^ir^=*a©-f^©t>©-c*,s, kmc i ice 

20 T*fc§, i Kmm(Dmm^ 0 

**** m?©^ * u*+ Kft-cfc«, wti i iccttom^. 



15 



25 
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11. fufB^n 7 S ^te, 1 3 kDa/P7^T?^ »#KiK:lB*fc 

1 2. (a) SB?U#-*§-l x 3, 5, 7, 9, 1 1 , 13. 15, 17. 

1 9, 2 1. 2 3, 2 5, 2 7, 2 9, 3 1, 3 3, 3 5, 3 7, 3 9, 4 1, 

(b) IB*W§-2. 4, 6, 8, 10, 12,14, 16, 18, 20, 2 
2, 24, 2 6, 2 8, 3 0, 3 2, 34, 3 6, 3 8, 4 0, 4 2. 4 4*5 

(c) 1B^J##2, 4,6,8,10,12,14,16,18,20,2 
2, 24, 2 6, 2 8, 3 0, 3 2. 3 4. 3 6. 3 8. 40. 4 2. 4 4*3 

(d) E3W*1, 3. 5. 7. 9. 11. 13. 15. 17. 19, 2 1, 
2 3, 2 5, 2 7, 2 9, 3 1, 3 3, 3 5, 3 7. 3 9. 4 1. 4 3* At* 

(e) ia^lJ#-^2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 2 
2, 24, 2 6, 2 8, 3 0, 3 2, 34, 3 6, 3 8, 4 0, 4 2, 4 4*5 
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(f) (a) - ( e ) <D^~ftbfal-D<D#V hV l^-J=c>V^ 

(g) (a) ~ ( e ) ©VN-r^lo©^y3?^U^K*fctt-tOtt1HK3?iriC 

1 6. 

1 5 ©SBfe-T^j* ? K*^r5««E«l**ittirfcfB4i|fi«iJ5i5i>^< £ 
1 5 * K*^^*5«HfcBaa?«fcS* UT5>* < i 7 0 % 

(B) ^7^^y-;^KSr=r^K^^gB^^^^^< it 
1 7. Mre«HttG^JA2:«nBttKS^IB&». SW-imiHjfc^i$T-fc5 
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20. tuiB^-^iaMf4, <ob*^mw*^t?^ m&mi9\zmm(D 

2 2. 7»n^^!) K£r = - K^A^IE^** LTRNAi^ 

o %m m temmmm b tr-g-tn ± y b 0 

2 4. ^5&t<fE^&=^ K-f-S^iB^J^^ feic^tf. tt**2 3 izmm. 
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so. mm^y-r^mmte, tm*tt&=?<D±toKmm*fr*. m&m 

2 9 \zmm,<DWm%"£ yh 0 
3 1. «E5/^t/HB59tt % ^M^^^^Wco^^-rjvmmx^^^ ffij& 

3 2. tmv^vHBWtt. yn9 5^tA€3f|T?ji>5, MP** 2 9 

3 3. £t>{^ 7u'e-*>-wa*&tos ^2 4l^t©^ts/ 

ho 

10 3 4. t»^3«^»J:tfi(nES«E3?llB©w 

3 7. WfBT-n^E— **-BB#lBfc3\ tt^fc^l^/i^^Sfts^ti^— 
20 St^jg 3 6 »C|B«©®[SI* 1? y h „ 

4 0. MlB^n^E— ^-ga^lJBf^ tff yoL^^^o^.^^^ 26k^ 
n^yv^p*-^ ^f!)yA^n^^, ^A^y^B^n*-* 

25 16kDayn7?y^^ UkDa/ny^^^ 
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4 1. tulE^n^^^iB^jA^.^^^^^n^-^-^^-r^. 
8t*l 3 6 Izl&&<d&&#± y y o 

4 2. MfB^n^E— ^-iH^ljA« % flfflBttBfefi^OB i-^fc^-TS^n^- 
4 3. MIB^n^E— *-@B?!lA« % 2 6K^o/]J^ti^^ 

, 1 OkDa/nn^o^ ^-^3«fcr^l 3 kDa/ny^y 

4 5. SulB^n^-^-gE^jA^, /Py^/o^^j^^u, tfjsE 
y ho 

4 8. HUfa^-^^-^-fa^jf^ lOkDa/ny^O^^^ 
4 9. * * UT***»GHPH\ MfBtftMBai A 

^AtmEttnaaniB ± t> i»±«ic«t-«, m*«2 5 rub*®***** * 

lf#«4 9 \C$d.m<Dmtttty h 0 
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A) 9 ^ Vtfy K*=»*- Ki-«*iWB^fc#*|«i*^*< t h 1 

5 vmm-ZX ? V** K*t^«tWMBWIC#bT^ft< i t>«D 7 0 %« 

B) mm* try F^v^«*^JM^t5l8 ; 48 J: V 

5 4. T'BW-jSttmSBfJ^fefc^ H«l5 3(cGtt(D 

5 7. ^-^^-^-Sr^fete^tp, »*«5 3fc|Btt©^^w_ 
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5 8. WR^-a-fea-KTSBWfcSfel!:^ »**5 3fclB*© 

e o . it ^ i fc^o^ife^sr^-tf . mmmm. 
e 7 . 6 o ^mm^m^mm^^ mrntm. 

7 2. M^n^^^^^r^^S^i^Miaffi^^^^ ^ T . fe 
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5s IMSg6 8iZ.Bd,m<£>m%}{£o 

7 3.- tm?*?$>'#m*+&mmu#xim9BMiiB*>mi±* 

fc, St*® 6 8 JcgBtto^^' 

7 5. if ^6 8 fcSB«©ffi«j#:^e>^£S*Lfc x 

7 6 . gft&g 6 9 icmM<Dmm#frb£mziiits m^ 0 

7 7. |ft** 6 8 7 5 IOEfc©*«»e>£ 

7 8. m^kme 9 |CCiOtt«f|; £fcri:l»*«7 6 

A) f*^Slfc|B4ft©#E|fe5^^1lft-t-5XS; 

B) «WnK^»tttt*o|Rj«|c3»Ar«xa ; 

D) R h?^$?x=y^t^^^u 5IS< 

si. $e>^ % 

E) MlE^^TF3dS^A$n^^©^jB&^^t- 5Ig, 

s 3 . ^m^-v^mm^^m.^^mx-hox. 
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a) mm i \nwM<ommfr*&im-t' sig ; 

C) MMMl te^©««^#J:tJW|^^fca- Kt^gg^ 

3r^t%©*»0SK:^A1-<5im ; 
E) Rh?^s?x=y^i^6a^^ig, 

8 5. &kfc: s 
Sr^-f5 % MM8 3K:gBifc©;frik 0 

t?t*>*t/5 n mm 8 5izmm<Djj$k 0 

8 7. 

MM 8 3 kHE&©2ffe 9 

8 8. MM 8 3 fcB«©^|feteJ;oTfe«**bfc; fWB***^©* 

M 1 K:ia*o#EBb^f-©«fflo 

9 o. m*0**+T&tttt*xmit*&it*>^ mmi he*® 
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U9a 

Rttl .SUC 1 : -AG— GAAGCATAGIAGTAGAATCCTACAAAAATGAAGATCATTTT 

RM4. NUC 1 : — G — CAAA-A TAGAA— AG-ATC — — — TAGTGTCCCGCAGCA ATGAAGA TCATTTT 

RMS. NUC 1 ;CAATTCAAACATTATAGTTGAAGCATAGTAGTAGAATCCTACAAAAATGAAGATCATTTT 

RM7. SUC 1 : GAAGCAUGTAGTAGAATCCAACAACAATGAAGATCATTTT 

RH9. NUC 1 : — G— CAAA-AGCATA— AG-AAG — TAGAAACCCACCACAATGAAGATCATTTT 

* * * ****** *************** 

RM1JUC 6 1 ; CGT ATTTGCTCTCCTTGCTATTGTTGCATGCAA-CGCTTCTGCACGGTTTGATGCTCTTA 

RM4.NUC 6 1 : CGTCTTTGCTCTCCTTGCTATTGCTGCATGCAG*CGCCTCTGCGCAGTTTGATGTTTTAG 

RMS. NUC 61: CGTATTTGCTCTCCTTGCTATTGTTGCATGCAA-CGCTTCTGCACGGTTTGATGCTCTTA 

RM7. NUC 61 : CGT ATTTGCTCTCCTTGCTATTGTTGCATGCAATCGC-TCTGCGCGGTTTGATCCTCTTA 

Rtt9, NUC 61 :CTTCTTTGCTCTCCTTGCTATTGCTGCATGCAG-TGCCTCTGCGCAGTTTGATGCTGTTA 

* * ******************* ******** ** urn * ******* * * 

R»1.NUC 121: GTCAAAGTTATAGACAAtATCAACTACAATCGCArCTCCTGCTACAKAACAAGTGCTCA 

R84.NUC 121: GTCAAAGTTATAGGCAATATCAGCTGCAGTCGCCTGTCCTGCTACAGCAACAGGTGCTT A 

RM5. NUC 121 :GTCAAAGTTATAGACAATATCAACTACAATCGCATCTCCTGCTACAGCAACAAGTGCTCA 

RM7JUC 12 J :GTCAAAGTTATAGGCAATATCAACTACAGTCGCATCTCCTACTACAGCAACAAGTGCTCA 

m. NUC 121 : CTCAAGTTTACAGGCAATATCAGCTGCAGCCGCATCTCATGCTGCAKAACAGATGCTTA 

tm m tt ******** tt tt m * tt * ** mum **** * 

R«KNUC 181: GCCCATGCAGTGAGTTCGTAAGGCAACAGCATAGCATAGTGGCAACCCCCTTCTGKAAC 
RM4. NUC 181 :GCCCATATAATGAGTTCGTAAGGCAGCAGTATGGCATAGCGGCAAGCCCCTTCTTGCAAT 
RM5JUC 181 : GCCCATGCAGTGAGTTCGTAAGGCAACAGCATAGCATAGTGGCAACCCCCTTCTGGCAAC 
RM7.NUC 181: GCCCATGCAGTGAGTTCGTAAGGCAACAGTATAGCATAGTGGCAACCCCCTTCTGGCAAC 
RM9.NUC 181:GCCCATGCGGT(^GTrCGTAAGGCAGCAGTGCAGCACAGTGGCAACCCCCTTCTTCCAAT 
mm *************** m m u ***** umm m 

RMl.NUC 241 : CAGCTACGTTTCAATTGATAAACAACCAAGTCATGCAGCAACAGTGTTGCCAACAGCTCA 

RM4. NUC 241 :CAGCTGremCMCTGA(^CAACCAAGTC'TC--GCAACA~CCT~C-GC-GCT~ 

RMS. NUC 241 :CAGCTACGTTTCAATTGATAAACAACCAAGTCATGCAGCAACAGTGTTGCCAACAGCTCA 

RM7.NUC 241 :CAGCTACGTTTCAATTGATAAACAACCAAGTCATGCAGCAGCAGTGTTGCCAACAGCTCA 

RM9.NUC 24 1 : CACCCGTGTTTCAACTGAGAAACTGCCAAGTCATGCAGCAGCAGTGCTGCCAACAGCTCA 

** * tmm m tm tmm tt ********* m 



10 /19 



WO 2004/056993 



PCT/JP2003/015753 



H9b 

RM1.NUC 
RM4. NUC 
RMS. KUC 



RHIJUC 
RIM. NUC 
RMS. NUC 
RM7.NUC 
RK9.NUC 

RHUUC 
RM4.NUC 
RK5.NUC 
RH7.NUC 
RM9.NUC 



RM1.NUC 
RM4JUC 
RMS. NUC 
RH7.NUC 
RM9.NUC 



RM7.NUC 
RM9.NUC 



30t:GGCTGGTAGCGCMCMTCTCACTA{XAGGCCATTAGTAGCGTTCAG(iCGATTGTGCAGC 

301:GG-TG GCGCAACAATCTCACTATCAGGACATTAACATTGTTCAGGCCATAGCGCAGC 

301 : CGCTGGTAGCGCAACAATCTCACTACCAGGCCATTAGTAGCGTTCAGGCGATTGTGCAGC 
301 :GGCTGGTAGCACAACAArCTCACTACCARRrniTTi/iTATTrTTPA*^iiTT/.T<H A4 




** ** ** ***** ******* **** ***** * ***** ** ** * *** * 

ZZ lll'^f^ 

^1:AGCTAC(^TACAACAGTnGCT-AGCGTCrACnCGATCAGAGTCMGCTCMGCC^ 
* **** ** ***** * tmm mrw H ******** *** 



42 : 6CT CTGnGGCTTTTAACGTGCCATCTAGATATGGTATCTACCCTAGGTACTATGGTGCA 
42 1 : ^TTTGCTGGCCnAMCTTGC WTCCATATGrGGTATCTATCCTMCTACTA 

42t:GCTATGnCGCKTAMCATGCCCTCMTATGCGGTATCTACrc 

** ***** * *** **** ** * tt t# f w 

48 1 rCCGAGGAGCATTCCCACCGTTGGTGGTGTCTGGTACTGAATTGTAATAGTATAATGGTTC 
481:CCCAGTACCATTACCACCCTTGGCGGTGTCTTGTAATGAGTTnAACAG^ 

CWTG7AGCATTCCWCCGTCGGTGGTATCTGGTATTGAATTGTAGCAGT ATAGTAGTAC 

« * * «w **** * ** *** m w m n M , >w t ^ ^ 

. AGGAGAGAAAAATAAAGTCATGCATCATCGTGTGTGACAAGTTGAAACATCGGGGTGATA 

* ******** *$* ^fj. £ xjj.. 

W.WC 601 :taaatctaaat-aaah:-tcgtgc-c— ~ M 

RH4NUC 601 :TAAArAGAAAAAAAGTTGTCnTCATATrTA— 
^5. NUC 6G1:AAA 



601 :TAAATCTAAATAAAATCATCTTAC-CTAAAAAA- 

601 : CAAATCTGAATAAAAATGTCATGCAAGTTTAAAC 
*l 
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SEQUENCE LISTING 
<110> National Agricultural Research Organization 

<120> Plant in which the protein content of the seed thereof is reduced 
and the method for producing and using same 

<130> NG004PCT 

<140> 02—12—20 
<141> JP— 2002— 369700 

<160> 96 

<170> Patent In Ver. 3. 1 

<210> 1 

<211> 617 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> Inventor: Kuroda, Masaharu 
<220> 

<223> 13kD prolamine RM9 
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<400> 1 

gcaaaagcat aagaactaga aacccaccac 
tgctattgct gcatgcagtg cctctgcgca 
atatcagctg cagccgcatc tcatgctgca 
cgtaaggcag cagtgcagca cagtggcaac 
gagaaactgc caagtcatgc agcagcagtg 
gtctcactgc caggccatta gcagtgttca 
gtttgctagc gtctacttcg atcagagtca 
catgccgtca atatgcggta tctacccaag 
cgtcggtggt atctggtatt gaattgtagc 
tcatgcatca tcgtgtgtga caagttgaaa 
gtcatgcaag tttaaac 



aatgaagatc attttcttct ttgctctcct 60 
gtttgatgct gttactcaag tttacaggca 120 
gcaacagatg cttagcccat gcggtgagtt 180 
ccccttcttc caatcacccg tgtttcaact 240 
ctgccaacag ctcaggatga tcgcacaaca 300 
ggctattgtg cagcagctac ggctacaaca 360 
agctcaagcc caagctatgt tggccctaaa 420 
ctacaacact gctccctgta gcattcccac 480 
agtatagtag tacaggagag aaaaataaag 540 
catcggggtg atacaaatct gaataaaaat 600 

617 



<210> 2 
<211> 156 
<212> PRT 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine RM9 
<400> 2 

Met Lys lie lie Phe Phe Phe Ala Leu Leu Ala lie Ala Ala Cy s Ser 
15 10 15 
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Ala Ser Ala Gin Phe Asp Ala Val Thr Gin Val Tyr Arg Gin Tyr Gin 
20 25 



30 



Leu Gin Pro His Leu Met Leu Gin Gin Gin Met Leu Ser Pro Cys Gly 
35 40 



45 



Glu Phe Val Arg Gin Gin Cys Ser Thr Val Ala Thr Pro Phe Phe Gin 
50 55 



60 



Ser Pro Val Phe Gin Leu Arg Asn Cys Gin Val Met Gin Gin Gin Cys 
65 70 



75 



80 



Cys Gin Gin Leu Arg Met Me Ala Gin Gin Ser His Cys Gin Ala lie 
85 90 95 



Ser Ser Val Gin Ala Me Val Gin Gin Leu Arg Leu Gin Gin Phe Ala 
100 105 



110 



Ser Val Tyr Phe Asp Gin Ser Gin Ala Gin Ala Gin Ala Met Leu 



Ala 



115 



120 



125 



Leu Asn Met Pro Ser I le Cys Gly I le Tyr Pro Ser Tyr Asn Thr 



Ala 



130 



135 



140 



Pro Cys Ser Me Pro Thr Val Gly Gly Me Trp Tyr 
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145 150 



155 



<210> 3 

<211> 601 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine RM1 
<400> 3 

aggaagcata gtagtagaat cctacaaaaa tgaagatcat tttcgtattt gctctccttg 60 
ctattgttgc atgcaacgct tctgcacggt ttgatgctct tagtcaaagt tatagacaat 120 
atcaactaca atcgcatctc ctgctacagc aacaagtgct cagcccatgc agtgagttcg 180 
taaggcaaca gcatagcata gtggcaaccc ccttctggca accagctacg tttcaattga 240 
taaacaacca agtcatgcag caacagtgtt gccaacagct caggctggta gcgcaacaat 300 
ctcactacca ggccattagt agcgttcagg cgattgtgca gcaactacag ctgcagcagg 360 
tcggtgttgt ctactttgat cagactcaag ctcaagctca agctttgctg gccttaaact 420 
tgccatccat atgtggtatc tatcctaact actacattgc tccgaggagc attcccaccg 480 
ttggtggtgt ctggtactga attgtaatag tataatggtt caaatgttaa aaataaagtc 540 
atgcatcatc atgcgtgaca gttgaaactt gatgtcatat aaatctaaat aaactcgtgc 600 
c 

601 



<210> 4 
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<211> 156 
<212> PRT 

<213> Oryza sativa 



<220> 

<223> 13kD prolamine RM1 



<400> 4 

Met Lys lie Me Phe Val Phe Ala Leu Leu Ala lie Val Ala Cys Asn 
15 10 15 

Ala Ser Ala Arg Phe Asp Ala Leu Ser Gin Ser Tyr Arg Gin Tyr Gin 
20 25 30 

Leu Gin Ser His Leu Leu Leu Gin Gin Gin Val Leu Ser Pro Cys Ser 
35 40 45 

Glu Phe Val Arg Gin Gin His Ser lie Val Ala Thr Pro Phe Trp Gin 
50 55 60 

Pro Ala Thr Phe Gin Leu lie Asn Asn Gin Val Met Gin Gin Gin Cys 
65 7 0 75 80 

Cys Gin Gin Leu Arg Leu Val Ala Gin Gin Ser His Tyr Gin Ala lie 
85 90 95 
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Ser Ser Val Gin Ala lie Val Gin Gin Leu Gin Leu Gin Gin Val Gh 



100 



105 



110 



Val Val Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin Ala Leu Leu Ala 
115 120 125 



Leu Asn Leu Pro Ser Me Cys Gly lie Tyr Pro Asn Tyr Tyr lie Ala 
130 135 



140 



Pro Arg Ser lie Pro Thr Val Gly Gly Val Trp Tyr 
145 150 155 



<210> 5 

<211> 766 

<212> DNA 

<213> Oryza sativa 



<220> 

<223> 13kD prolamine 
<400> 5 

ttgcttcttc ccgtcctccc cgcttgggct 
tcctccctcc gcggtacccg gccgcctcac 
cgcgccccat cccggtgcgc gacccatcgt 



cttgggcgcc cgttccgggc gccccctccc 60 
tcctctgctg gacccccggc cgccccgggc 120 
tcacacagtt caagcattat acagaaaaat 180 
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agaaagatct agtgtcccgc agcaatgaag 
gctgcatgca ggcctctgcc gagtttgatg 
ctgcagtcgc ctgtcctgct acagcaacag 
cagcagtatg gcatagcggc aagccccttc 
aaccaagtct ggcaacatca ggctggtggc 
gttcaggcca tagcgtacga gctacaactc 
aatcaggctc aagctcaagc tctattggct 
cctaggtact atggtgcacc cagtaccatt 
ttaacagtat agtggttcgg aagttaaaaa 
gaaactttgg gtgatataaa tagaaataaa 



atcattttcg tctttgctct ccttgctatt 240 
tttttaggtc aaagttatag gcaatatcag 300 
gtgcttagcc catataatga gttcgtaagg 360 
ttgcaatcag ctgcatttca actgagaaat 420 
caacaatctc gctatcagga cattaacatt 480 
cagcaatttg gtgatctcta ctttgatcgg 540 
tttaacgtgc catctagata tggtatctac 600 
accacccttg gcggtgtctt gtaatgtgtt 660 
taagctcaga tatcatcata tgtgacatgt 720 
gttgcctttc atattt 76fi 



<210> 6 
<211> 149 
<212> PRT 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine 
<400> 6 

Met Lys lie Me Phe Val Phe Ala Leu Leu Ala lie Ala Ala Cys Arg 
1 5 10 15 

Pro Leu Pro Ser Leu Met Phe Leu Gly Gin Ser Tyr Arg Gin Tyr Gin 
20 25 30 
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Leu Gin Ser Pro Val Leu Leu Gin Gin Gin Val Leu Ser Pro Tyr Asn 
35 40 



45 



Glu Phe Val Arg Gin Gin Tyr Gly lie Ala Ala Ser Pro Phe Leu Gin 
50 55 60 



Ser Ala Ala Phe Gin Leu Arg Asn Asn Gin Val Trp Gin His Gin Ala 
65 70 



75 



80 



Gly Gly Gin Gin Ser Arg Tyr Gin Asp Me Asn lie Val Gin Ala lie 
85 90 95 

Ala Tyr Glu Leu Gin Leu Gin Gin Phe Gly Asp Leu Tyr Phe Asp Arg 
100 . 105 110 

Asn Gin Ala Gin Ala Gin Ala Leu Leu Ala Phe Asn Val Pro Ser Arg 
115 12 0 125 

tyr Gly lie Tyr Pro Arg Tyr Tyr Gly Ala Pro Ser Thr lie Thr Thr 
130 135 uo 



Leu Gly Gly Val Leu 
145 
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<210> 7 
<211> 717 
<212> DNA 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine 
<400> 7 

gttccgggcg cccccctccc tcctccctcc gcggtacccg gccgcctcac tcctctgctg 60 
gacccccggc cgocccgggc cgcgccccat cccggtgcgc gccccatcgt tcacacagtt 120 
caagtattat acagaaaaat agaaagatct agtgtcccgc agcaatgaag atcattttcg 180 
tctttgctct ccttgctatt gctgcatgca gcgcctctgc gcagtttgat gttttaggac 240 
aaagttatag gcaatatcag ctgcagtcgc ctgtcctgct acagcaacag gtgcttagcc 300 
catataatga gttcgtaagg cagcagtatg gcatagcggc aagccccttc ttgcaatcag 360 
ctgcatttca actgagaaac aaccaagtct ggcaacagct cgcgctggtg gcgcaacaat 420 
ctcactatca ggacattaac attgttcagg ccatagcgca gcagctacaa ctccagcagt 480 
ttggtgatct ctactttgat cggaatctgg ctcaagctca gttggctttt aacgtgccat 540 
ctagatatgg tatctaccct aggtactatg gtgcacccag taccattacc acccttggcg 600 
gtgtcttgta atgtgtttta acaaggtata gtggttcgga agttaaaaat aagctcagat 660 
atcatcatat gtgacatgtg aaactttggg tgatataaat agaaataaag ttgtctt 717 



<210> 8 
<211> 148 
<212> PRT 
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<213> Oryza sativa 
<220> 

<223> 13kD prolamine 
<400> 8 

Met Lys Me lie Phe Val Phe Ala Leu Leu Ala lie Ala Ala Cys Ser 
1 5 10 15 

Ala Ser Ala Gin Phe Asp Val Leu Gly Gin Ser Tyr Arg Gin Tyr Gin 
20 25 30 

Leu Gin Ser Pro Val Leu Leu Gin Gin Gin Val Leu Ser Pro Tyr Asn 
35 40 45 

Glu Phe Val Arg Gin Gin Tyr Gly lie Ala Ala Ser Pro Phe Leu Gin 
50 55 60 

Ser Ala Ala Phe Gin Leu Arg Asn Asn Gin Val Trp Gin Gin Leu Ala 
65 7 0 75 80 

Leu Val Ala Gin Gin Ser His Tyr Gin Asp lie Asn lie Val Gin Ala 
85 go 95 

Me Ala Gin Gin Leu Gin Leu Gin Gin Phe Gly Asp Leu Tyr Phe Asp 
100 105 no 
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Arg Asn Leu Ala Gin Ala Gin Leu Ala Phe Asn Val Pro Ser Arg Tyr 
115 120 125 

Gly He Tyr Pro Arg Tyr Tyr Gly Ala Pro Ser Thr Me Thr Thr Leu 
130 135 UO 

Gly Gly Val Leu 
145 



<210> 9 

<211> 650 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 9 

cttccccgtc gggcccggcc ccggccctcg 
ccactcccaa cccagctccc tttctccacc 
attacagcga aagcataaca actagaatcc 
tctccttgct gaagctgcat gtagcgcctc 
caggcaatat cagctgcagc aacagatgct 
gtgcagcaca gtggcaaccc ccttcttcca 



cctatccgcc tcctcccccc gcgcccttca 60 
taccggccco atccttctca caactcaaac 120 
taccacaatg aagatcattt tcttctttgc 180 
tgcgcagttt gatgctgtta ctcaagttta 240 
tagcccatgc ggtgagttcg taaggcagca 300 
atcacccgtg tttcaactga gaaactgcca 360 
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agtcatgcag cagcagtgct gccaacagct 
ggccattagc agtgttcagg cgattgtgca 
ctacttcgat caggctcaag ctcaagccca 
atgcggtatc tacccaagct acaacactgt 
gtactgattg acgagataga gacagggaaa 



caggatgatc gcgcaacagt ctcactgcca 420 
gcagctacag ctacaacagt tttctggcgt 480 
agctatgttg ggcctaaact tgccgtcaat 540 
ccctgagatt cctaccgtcg gtggtatctg 600 
taagcatgat catcggggct 650 



<210> 10 
<211> 149 
<212> PRT 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine 
<400> 10 

Met Lys lie Me Phe Phe Phe Ala Leu Leu Ala Glu Ala Ala Cys Ser 
15 10 15 

Ala Ser Ala Gin Phe Asp Ala Val Thr Gin Val Tyr Arg Gin Tyr Gin 
20 25 30 

Leu Gin Gin Gin Met Leu Ser Pro Cys Gly Glu Phe Val Arg Gin Gin 
35 40 45 

Cys Ser Thr Val Ala Thr Pro Phe Phe Gin Ser Pro Val Phe Gin Leu 
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50 



55 



60 



Arg Asn Cys Gin Val Met Gin Gin Gin Cys Cys Gin Gin Leu Arg Met 
65 70 



75 



80 



He Ala Gin Gin Ser His Cys Gin Ala lie Ser Ser Val Gin Ala 



le 



85 



90 



95 



Val Gin Gin Leu Gin Leu Gin Gin Phe Ser Gly Val Tyr Phe Asp Gin 
100 105 



110 



Ala Gin Ala Gin Ala Gin Ala Met Leu Gly Leu Asn Leu Pro Ser 



lie 



115 



120 



125 



Cys Gly He Tyr Pro Ser Tyr Asn Thr Val Pro Glu lie Pro Thr 



Val 



130 



135 



140 



Gly Gly I le Trp Tyr 
145 



<210> 11 
<211> 629 
<212> DNA 

<213> Oryza sativa 
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<220> 

<223> 13kD prolamine 



<400> 11 

cgttgaagca tagtagtaga atcctacaaa aatgaagatc attttcgtat ttgctctcct 60 
tgotattgtt gcatgcaacg ottctgcacg gtttgatgct cttagtcaaa gttatagaca 120 
atatoaacta caatcgcatc tocagctaca goaaoaagtg otcagcccat gcagtgagtt 180 
cgtaaggcaa cagcatagca tagtggcaac ccccttctgg caaccagcta cgtttcaatt 240 
gataaacaac caagtoatgc agcaacagtg ttgccaacag ctoaggctgg tagcgcaaca 300 
atctcactao caggccatta gtagcgttca ggcgattgtg cagcaactac agctgcagca 360 
Sgtcggtgtt gtotactttg atcagaotca agctcaagct caagotttgc tggccttaaa 420 
cttgccatoc atatgtggta totatcctaa ctactacatt gctccgagga gcattcocao 480 
cgttggtgtg totggtactg aattgtaata gtataatggt tcaaatgtta aaaataaagt 540 
catgoatcat catgcgtgac agttgaaact tgatgtcata taaatctaaa taaaatoaoc 600 
tatttaaata gcaaaaaaaa aaaaaaaaa 

con 



<210> 12 
<211> 158 
<212> PRT 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine 
<400> 12 
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Met Lys Me lie Phe Val Phe Ala Leu Leu Ala lie Val Ala Cys Asn 
1 5 



10 



15 



Ala Ser Ala Arg Phe Asp Ala Leu Ser Gin Ser Tyr Arg Gin Tyr Gin 
20 25 



30 



Leu Gin Ser His Leu Gin Leu Gin Gin Gin Val Leu Ser Pro Cys Ser 
35 40 



45 



Glu Phe Val Arg Gin Gin His Ser I le Val Ala Thr Pro Phe Trp Gin 
50 55 



60 



Pro Ala Thr Phe Gin Leu lie Asn Asn Gin Val Met Gin Gin Gin Cys 
65 70 



75 



80 



Cys Gin Gin Leu Arg Leu Val Ala Gin Gin Ser His Tyr Gin Ala II, 
85 90 Q5 



Ser Ser Val Gin Ala lie Val Gin Gin Leu Gin Leu Gin Gin Val Gly 
100 10 5 



110 



Val Val Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin Ala Leu Leu Ala 
115 120 125 



Leu Asn Leu Pro Ser lie Cys Gly lie Tyr Pro Asn Tyr Tyr lie Ala 
130 135 140 
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Pro Arg Ser lie Pro Thr Val Gly Val Ser Gly Thr Glu Leu 
145 150 155 



<210> 13 

<211> 603 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 13 

gaagcatagt agtagaatcc aacaacaatg aagatcattt tcgtatttgc tctccttgct 60 
attgttgcat gcaatcgctc tgcgcggttt gatcctctta gtcaaagtta taggcaatat 120 
caactacagt cgcatctcct actacagcaa caagtgctca gcccatgcag tgagttcgta 180 
aggcaacagt atagcatagt ggcaaccccc ttctggcaac cagctacgtt tcaattgata 240 
aacaaccaag tcatgcagca gcagtgttgc caacagctca ggctggtagc acaacaatct 300 
cactaccagg ccattagtat tgttcaagcg attgtgcaac agctacaact gcagcaattt 360 
agtggtgtct actttgatca gactcaagct caagcccaaa ctctgttgac cttcaacttg 420 
ccatccatat gtggtatcta ccctaactac tatagtgctc ccaggagcat tgccactgtt 480 
ggtggtgtct ggtactgaat tgtaacaata taatagttcg tatgttaaaa ataaagtcat 540 
acatcatcat gtgtgactgt tgaaacttag ggtcatataa atctaaataa aatcatctta 600 
cct 

603 
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<210> 14 
<211> 156 
<212> PRT 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine 



<400> 14 



Met Lys Me lie Phe Val Phe Ala Leu Leu Ala lie Val Ala Cys 



1 5 10 



Asn 
15 



Arg Ser Ala Arg Phe Asp Pro Leu Ser Gin Ser Tyr Arg Gin Tyr Gin 

30 



20 25 



Leu Gin Ser His Leu Leu Leu Gin Gin Gin Val Leu Ser Pro 



35 40 



Cys Ser 
45 



Glu Phe Val Arg Gin Gin Tyr Ser lie Val Ala Thr Pro Phe Trp Gin 

60 



50 55 



Pro Ala Thr Phe Gin Leu Me Asn Asn Gin Val Met Gin Gin Gin 



65 70 75 



Cys Gin Gin Leu Arg Leu Val Ala Gin Gin Ser His Tyr Gin Al 



Cys 
80 



a Me 
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85 



90 



95 



Ser lie Val Gin Ala lie Val Gin Gin Leu Gin Leu Gin Gin 



Phe Ser 



100 



105 



110 



Gly Val Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin Thr Leu 



Leu Thr 



115 



120 



125 



Phe Asn Leu Pro Ser I le Cys Gly I | e Tyr Pro Asn Tyr Tyr 



Ser Ala 



130 



135 



140 



Pro Arg Ser lie Ala Thr Val Gly Gly Val Trp Tyr 
145 150 155 



<210> 15 
<211> 601 
<212> DNA 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine 



<400> 15 

attatacaac aaaaatttaa aagaactagt gtcctgcaae aatgaagato attttcgtot 60 
ttgotctcct tgctattgct gcatgoagcg ccaotgcgca gtttgatgtt ttaggtoaaa 120 



18/112 



WO 2004/056993 



PCT/JP2003/015753 



atattaggca atatcaggtg cagtcgcctc 
ataatgagtt cgtaaggcag cagtatagca 
cgtttcaact gagaaacaac caagtcttgc 
actaccagga cattaacgtt gtccaggcca 
gcaatctcta cattgaccgg aatctggctc 
catctacata tggtatctac ccttggtcct 
gcggtgtctt gtactgaatt ttcacaatat 
gtatcatcgt atgtgacatg tgaaacttga 



tcctgctaca gcaacaggtg cttagcccat 180 
ttgcggcaag caccttcttg caatcagctg 240 
aacagctcag gctggtggcg caacaatctc 300 
tagcgcacca gctacacctc cagcagtttg 360 
aagctcaagc actgttggct tttaacttgc 420 
atagtgcacc cgatagcatt accacccttg 480 
tgtagttcgg aagtgaaaat ataagctcag 540 
ggtgatataa atagaaataa aattatcttt 600 

601 



<210> 16 
<211> 151 
<212> PRT 

<213> Oryza satfva 
<220> 

<223> 13kD prolamine 



<400> 16 

Met Lys Me Me Phe Val Phe Ala Leu Leu Ala lie Ala Ala Cys Ser 
1 5 



10 



15 



Ala Thr Ala Gin Phe Asp Val Leu Gly Gin Asn Me Arg Gin Tyr Gin 
20 25 



30 
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Val Gin Ser Pro Leu Leu Leu Gin Gin Gin Val Leu Ser Pro Tyr Asn 
35 40 



45 



Glu Phe Val Arg Gin Gin Tyr Ser lie Ala Ala Ser Thr Phe Leu Gin 
50 55 60 



Ser Ala Ala Phe Gin Leu Arg Asn Asn Gin Val Leu Gin Gin Leu Arg 
65 70 



75 



80 



Leu Val Ala Gin Gin Ser His Tyr Gin Asp Me Asn Val Val Gin Ala 



85 



90 



95 



He Ala His Gin Leu His Leu Gin Gin Phe Gly Asn Leu Tyr lie Asp 
100 105 



110 



Arg Asn Leu Ala Gin Ala Gin Ala Leu Leu Ala Phe Asn Leu Pro Ser 
115 12 0 



125 



Thr Tyr Gly He Tyr Pro Trp Ser Tyr Ser Ala Pro Asp Ser lie Thr 
130 135 



140 



Thr Leu Gly Gly Val Leu Tyr 
145 150 



<210> 17 
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<211> 596 
<212> ONA 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine 
<400> 17 

gcaaaataga aagatctagt gtcccgcagc 
tgctattgct gcatgcagcg cctctgcgca 
atatcagctg cagtcgcctg tcctgctaca 
cgtaaggcag cagtatggca tagcggcaag 
gagaaacaac caagtctggc aacagctcgc 
cattaacatt gttcaggcca tagcgcagca 
ctttgatcgg aatctggctc aagctcaagc 
tggtatctac cctaggtact atggtgcacc 
gtaatgagtt ttaacagtat agtggttcgg 
gtgacatgtg aaactttggg tgatataaat 



aatgaagatc attttcgtct ttgctctcct 60 
gtttgatgtt ttaggtcaaa gttataggca 120 
gcaacaggtg cttagcccat ataatgagtt 180 
ccccttcttg caatcagctg cgtttcaact 240 
gctggtggcg caacaatctc actatcagga 300 
gctacaactc cagcagtttg gtgatctcta 360 
tctgttggct tttaacgtgc catctagata 420 
cagtaccatt accacccttg gcggtgtctt 480 
aagttaaaaa taagctcaga tatcatatat 540 
agaaaaaaag ttgtctttca tattta 596 



<210> 18 
<211> 150 
<212> PRT 

<213> Oryza sativa 
<220> 
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<223> 13kD prolamine 



<400> 18 

Met Lys Me lie Phe Val Phe Ala Leu Leu Ala lie Ala Ala Cys Ser 

15 



1 5 10 



Ala Ser Ala Gin Phe Asp Val Leu Gly Gin Ser Tyr Arg Gin Tyr Gin 
20 25 30 

Leu Gin Ser Pro Val Leu Leu Gin Gin Gin Val Leu Ser Pro Tyr Asn 
35 40 45 



Glu Phe Val Arg Gin Gin Tyr Gly Me Ala Ala Ser Pro Phe Leu 



50 55 



Gin 
60 



Ser Ala Ala Phe Gin Leu Arg Asn Asn Gin Val Trp Gin Gin Leu 



65 70 75 



Ala 
80 



Leu Val Ala Gin Gin Ser His Tyr Gin Asp lie Asn lie Val Gin Ala 

95 



85 go 



He Ala Gin Gin Leu Gin Leu Gin Gin Phe Gly Asp Leu Tyr Phe Asp 
100 105 110 

Arg Asn Leu Ala Gin Ala Gin Ala Leu Leu Ala Phe Asn Val Pro Ser 
115 120 125 
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Arg Tyr Gly lie Tyr Pro Arg Tyr Tyr Gly Ala Pro Ser Thr lie Thr 
130 135 140 



Thr Leu Gly Gly Val Leu 
145 150 



<210> 19 

<211> 616 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 19 

cagttcaagc attatacagc aaaatagaaa 
tttcgtcttt gctctccttg ctattgctgc 
tcaaagttat aggcaatatc agctgcagtc 
cccatataat gagttcgtaa gcagcagtat 
tgcgtttcaa ctgagaaaca accaagtctg 
tcactatcag gacattaaca ttgttcaggc 
tggtgatctc tactttgatc ggaatctggc 
gccacctaaa tatggtatct accctaggta 
tggcggtgtc ttgtaatgaa tttaacagta 



gatctagtgt cccgcagcaa tgaagatcat 60 
atgcagcgcc tctcgcagtt tgattttagg 120 
gcctgtcctg ctacagcaac aggtgcttag 180 
ggcatacggc aaccccttct tgcaatcagc 240 
gcaacagctc gcgctggtgg cgcaacaatc 300 
catagcgcag cagctacaac tccagcagtt 360 
tcaagctcaa gctctgttgg cttttaacgt 420 
ctatggtgca cccagtacca ttaccaccct 480 
taatggtcgg aagttaaaaa taagctcaga 540 
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tatcctcata tgtgacatgt gaaactttgg gtgatataaa taaaaaaaaa attgtottto 600 
ctatttaaaa aaaaaa 



616 



<210> 20 
<211> 148 
<212> PRT 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine 



<400> 20 

Met Lys Me lie Phe Val Phe Ala Leu Leu Ala lie Ala Ala Cys Ser 

Ala Ser Arg Ser Leu lie Leu Gly Gin Ser Tyr Arg Gin Tyr Gin Leu 
20 25 so 

Gin Ser Pro Val Leu Leu Gin Gin Gin Val Leu Ser Pro Tyr Asn Glu 
35 40 . 45 

Phe Val Ser Ser Ser Met Ala Tyr Gly Asn Pro Phe Leu Gin Ser Ala 
50 55 60 



Ala Phe Gin Leu Arg Asn Asn Gin Val Trp Gin Gin Leu Ala Leu 



Val 
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65 



70 



75 



80 



Ala Gin Gin Ser His Tyr Gin Asp Me Asn lie Val Gin Ala lie Ah 



85 



90 



95 



Gin Gin Leu Gin Leu Gin Gin Phe Gly Asp Leu Tyr Phe Asp Arg Asn 
100 105 110 

Leu Ala Gin Ala Gin Ala Leu Leu Ala Phe Asn Val Pro Pro Lys Tyr 
115 120 12 5 

Gly lie Tyr Pro Arg Tyr Tyr Gly Ala Pro Ser Thr lie Thr Thr Leu 
130 135 140 



Gly Gly Val Leu 
145 



<210> 21 
<211> 769 
<212> DNA 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine 
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<400> 21 



ttgctccttc nccgtcctcc ccgcttgggc tcttgggcgc ccgttccggg cgccccctcc 60 
ctcctccctc cgcggtaccc ggccgcctca ctcctctgct ggacccccng gccgccccgg 120 
gccgcgcccc atcccggtgc gcgacccatc gttcacacag ttcaagcatt atacagaaaa 180 
atagaaagat ctagtgtccc gcagcanatg aagatcattt tcgtctttgc tctccttgct 240 
attgctgcat gcaggcctct gccgagtttg atgtttttag gtcaaagtta taggcaatat 300 
cagctgcagt cgcctgtcct gctacagcaa caggtgctta gcccatataa tgagttcgta 360 
aggcagcagt atggcatagc ggcaagcccc ttcttgcaat cagctgcatt tcaactgaga 420 
aataaccaag tctggcaaca tcaggctggt ggccaacaat ctcgctatca ggacattaac 480 
attgttcagg ccatagcgta cgagctacaa ctccagcaat ttggtgatct ctactttgat 540 
cggaatcagg ctcaagctca agctctattg gcttttaacg tgccatctag atatggtatc 600 
taccctaggt actatggtgc acccagtacc attaccaccc ttggcggtgt cttgtaatgt 660 
gttttaacag tatagtggtt cggaagttaa aaataagctc agatatcatc atatgtgaca 720 
tgtgaaactt tgggtgatat aaatagaaat aaagttgcct ttcatattt 769 



<210> 22 

<211> 149 

<212> PRT 

<213> Oryza sativa 

<220> 

<223> 13kD 

prolamine 

<400> 22 

Met Lys Me lie Phe Val Phe Ala Leu Leu Ala lie Ala Ala Cy 
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10 



15 



Pro Leu Pro Ser Leu Met Phe Leu Gly Gin Ser Tyr Arg Gin Tyr Gin 
20 25 



30 



Leu Gin Ser Pro Val Leu Leu Gin Gin Gin Val Leu Ser Pro Tyr Asn 
35 40 



45 



Glu Phe Val Arg Gin Gin Tyr Gly lie Ala Ala Ser Pro Phe Leu Gin 
50 55 



60 



Ser Ala Ala Phe Gin Leu Arg Asn Asn Gin Val Trp Gin His Gin Ala 
65 7 0 



75 



80 



Gly Gly Gin Gin Ser Arg Tyr Gin Asp lie Asn lie Val Gin Ala lie 
85 90 



95 



Ala Tyr Glu Leu Gin Leu Gin Gin Phe Gly Asp Leu Tyr Phe Asp Arg 
100 105 



110 



Asn Gin Ala Gin Ala Gin Ala Leu Leu. Ala Phe Asn Val Pro Ser Arg 
115 120 



125 



Tyr Gly I le Tyr Pro Arg Tyr Tyr Gly Ala Pro Ser Thr I le Thr Thr 
130 135 



140 
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Leu Gly Gly Val Leu 
145 



<210> 23 

<211> 609 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 



<400> 23 

aagcattata caacaaaaat ttaaaagaac 
gtctttgctc tccttgctat tgctg'catgc 
aatattaggc aatatcaggt gcagtcgcct 
tataatgagt tcgtaaggca gcagtatagc 
gtgtttcaac tgagaaacaa ccaagtcttg 
cactaccagg acattaacgt tgtccaggcc 
ggcgatctct acattgaccg gaatctggct 
ccatctacat atggtatcta ccctaggtac 
ggcggtgtct tgtactgaat tttcacaata 
aggtatcatc gtatgtgaca tgtgaaactt 
ttcatattt 



tagtgtcctg caacaatgaa gatcattttc 60 
gccacagcgc agtttgatgt tttaggtcaa 120 
ctcctgctac agcaacaggt gcttagccta 180 
attgcggcaa gccccttctt gcaatcagct 240 
caacagctca ggctggtggc gcaacaatct 300 
atagcgcagc agctacacct ccagcagttt 360 
caagcgcaac gactgttggc ttttaacttg 420 
tatagagcac cgggtagtat taccaccctt 480 
ttgtagttcg gaagtgaaaa tataagcctc 540 
aaggtgatat aaatagaaat aaaattatct 600 

609 
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<210> 24 
<211> 150 
<212> PRT 

<213> Oryza sativa 
<220> 

<223> 13kD pro I am i ne 



<400> 24 

Met Lys lie He Phe Val Phe Ala Leu Leu Ala lie Ala Ala Cys Al 
15 10 15 



Thr Ala Gin Phe Asp Val Leu Gly Gin Asn Me Arg Gin Tyr Gin Val 
20 25 go 

Gin Ser Pro Leu Leu Leu Gin Gin Gin Val Leu Ser Leu Tyr Asn Glu 
35 40 45 

Phe Vaf Arg Gin Gin Tyr Ser lie Ala Ala Ser Pro Phe Leu Gin Ser 
50 55 60 

Ala Val Phe Gin Leu Arg Asn Asn Gin Val Leu Gin Gin Leu Arg Leu 

65 70 -iir 

/u 75 80 

Val Ala Gin Gin Ser His Tyr Gin Asp lie Asn Val Val Gin Ala lie 
85 go 95 
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Ala Gin Gin Leu His Leu Gin Gin Phe Gly Asp Leu Tyr Me Asp Arg 
100 10 5 



110 



Asn Leu Ala Gin Ala Gin Arg Leu Leu Ala Phe Asn Leu Pro Ser Thr 
115 120 125 

Tyr Gly lie Tyr Pro Arg Tyr Tyr Arg Ala Pro Gly Ser I le Thr Thr 
130 135 140 



Leu Gly Gly Val Leu Tyr 
145 150 



<210> 25 
<211> 596 
<212> DNA 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine 
<400> 25 

ccagcaaaat agaaagatct agtgtcccgc agcaatgaag atcattttcg tctttgctct 60 
ccttgctatt gctgcatgca ggcctctgca gtttgatgtt ttaggtcaaa gttataggca 120 
atatcagctg cagtcgcctg tcctgctaca gcaacatgtg cttagcccat ataatgagtt 180 
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cgtaaggcag cagtatggca tagcggcaag 
gagaaacaac caagtctggc aacagctcgc 
cattaacatt gttcaggcca tagcgcagca 
ctttgatcgg aatctggctc aagctcaagc 
tggtatctac cctaggtact atggtgcacc 
gtaatgagtt ttaacagtat agtggttcgg 
tgtgacatgt gaaactttgg gtgatataaa 



ccccttcttg caatcagctg cgtttcaact 240 
gctggtggcg caacaatctc actatcagga 300 
gctacaactc cagcagtttg gtgatctcta 360 
tctgttggct tttaacgtgc catctagata 420 
cagtaccatt accacccttg gcggtgtctt 480 
aagataaaaa taagctcaga tatcatcata 540 
tagaaaaaaa gttgtctttc atattt 596 



<210> 26 
<211> 149 
<212> PRT 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine 



<400> 26 

Met Lys lie lie Phe Val Phe Ala Leu Leu Ala lie Ala Ala Cys Arg 
1 5 



10 



15 



Pro Leu Gin Phe Asp Val Leu Gly Gin Ser Tyr Arg Gin Tyr Gin Leu 
20 25 go 



Gin Ser Pro Val Leu Leu Gin Gin His Val Leu Ser Pro Tyr Asn Glu 
35 40 



45 
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Phe Val Arg Gin Gin Tyr Gly lie Ala Ala Ser Pro Phe Leu Gin Ser 
50 55 



60 



Ala Ala Phe Gin Leu Arg Asn Asn Gin Val Trp Gin Gin Leu Ala Leu 
65 70 



75 



80 



Val Ala Gin Gin Ser His Tyr Gin Asp lie Asn lie Val Gin Ala IK 
85 90 



95 



Ala Gin Gin Leu Gin Leu Gin Gin Phe Gly Asp Leu Tyr Phe Asp Arg 
100 10 5 



110 



Asn Leu'Ala Gin Ala Gin Ala Leu Leu Ala Phe Asn Val Pro Ser Arg 
115 12 0 



125 



Tyr Gly I le Tyr Pro Arg Tyr Tyr Gly Ala Pro Ser Thr I le Thr Thr 
130 135 



140 



Leu Gly Gly Val Leu 
145 



<210> 27 
<211> 285 
<212> DMA 
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<213> Oryza sativa 
<220> 

<223> 13kD prolamine 
<400> 27 

gttcgtaagg caacagtata gcatagtggc 
tttgataaac aaccaagtca tgcagcagca 
acattctcac taccaggcca ttagtattgt 
gcattttagt ggtgtctact ttgatcagac 
caactttccc atccatatgt ggtatctacc 



aacccccttc tggcaaccag ctacgtttca 60 
gttttgccaa cagctcaggc tggtagcaca 120 
tcaagcgatt gtgcaacagc tacaactgca 180 
tcaagctcaa gcccaaactt ttttgacctt 240 
ttaacttact attgt 285 



<210> 28 

<211> 94 

<212> PRT 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 28 

Phe Val Arg Gin Gin Tyr Ser lie Val Ala Thr Pro Phe Trp Gin Pro 
1.5 10 15 

Ala Thr Phe His Leu lie Asn Asn Gin Val Met Gin Gin Gin Phe Cys 
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20 



25 



30 



Gin Gin Leu Arg Leu Val Ala Gin His Ser His Tyr Gin Ala lie Ser 
35 40 45 



He Val Gin Ala Me Val Gin Gin Leu Gin Leu Gin His Phe Ser 



Gly 



50 



55 



60 



Val Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin Thr Phe Leu Thr Phe 
65 70 



75 



80 



Asn Phe Pro Ser lie Cys Gly lie Tyr Leu Asn Leu Leu. Leu 
85 90 



<210> 29 

<211> 1836 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> 13kD prolamine 
<400> 29 

tccacatggg acggggccaa ggtgaggaaa gcaagctgca caaaggatta aagttcttgt 60 
aaacttgaaa ctcaatttga gtgtttatcc tagctaatat gatcccttca tcctagaata 12( 
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taacaatcta gaattagatg tgctatctaa acacattgta gtaggtaatg tgtcatctaa 180 
tcttagatat aatctaaaac ggaaggtgaa acggagggag tacctacata gtaatggcat 240 
gcctatgttg cttaatttga cccgtgcagc tgagtatatg tgatggagac aaaagttact 300 
ttcatgatgg caccaaagga gatttgttgg ggtgcctaat agaacatcga tccaaatgac 360 
acgacacact tagattctaa taggacatcc aagcaaaaca acacttagat cctaatagga 420 
catccaagca aaactaacac tctagagcaa ccgataagga attgaaaaag tttgtccatc 480 
attcttgaca agaggtagtg tacaaaaaaa atatttagtt gagctctcgc tcactacgca 540 
tcacagaagt ataacctaga tataattaat tcagtataga agcaaaaatt cagcagcaac 600 
aatgagggta aaaactagaa agaaggattt atgatgttcc tcagtttatt cagtcgcaaa 660 
agatagttta ctgtaaacaa aatggataat aaacctgatg tttcaacaaa actagaggaa 720 
ctctgtaaat tgtccaggtt catccctaga agttggtttc tccttacggg aggagggagt 780 
atatgtgatg gacacaaaag- ttactttcat gatgaaacca aagggtattt gttggggcac 840 
ctaacagaac atctatctaa atgacatgac tcacttagat cctaatagga catccaagca 900 
aaactaacac tctaaagcaa ccgatgagga attgaaagaa aatatatgcc atcgcatcta 960 
taaatagaca agcccaatga aaaccctcct catcgtttac acagttcaag cattatacag 1020 
aaaagaagat ctagtgtccc gcagcaatga agatcatttt ccgtctttgc tctccttgct 1080 
attgctgcat gcaacacctc tgcgtagttg atgttttagg tcaaagttat aggcaatatc 1140 
agctacagtc gcctctccta caacaacaac aggtgcttag cccatataat gacttcgtaa 1200 
ggcagcgata tggcatagcg gcaagcccct tcttgcaatc agctgcgttt aaactgagaa 1260 
ataaccaagt ctggcaacag ctcgggctgg tggcgcaaca atctcactat caggacatta 1320 
acattgttca ggccatagcg cagcagctat aactccagca gtttggtgat ctctactttg 1380 
atcggaatcc ggctcaagct caagctctgt tggcttttaa cgtgccatct agatatggta 1440 
tctaccctag gtactatagt acacccagta ccattaccac ccttggcggt gtcttgtaat 1500 
gagttttaac agtatagtgg ttcggaagtt aaaaataagc tcatatatta tcatatgtga 1560 
catgtgaaat ttggggtgaa ataaatcgaa ataaagttgt ctttcatatt taaataccat 1620 
gcctctataa ggatatatcc tagtacattg tcgtaactaa ttaccatcat cggtactcta 1680 
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caattttact gtgttcttac attcgatccg aagotaottt gtttttaaga tataaatgga 1740 
gcgtataaag gatgtccgtc ctttcattcc aataagaaca atgtaacatc ctgaaaatgt 1800 
gtcattttct aatcctgcat catgccgact cttatg 1836 



<210> 30 
<211> 101 
<212> PRT 

<213> Oryza sativa 
<220> 

<223> 13kD prolamine 



<400> 30 

Met Lys lie lie Phe Arg Leu Cys Ser Pro Cys Tyr Cys Cys Met Gin 

15 



1 5 10 



His Leu Cys Val Val Asp Val Leu Gly Gin Ser Tyr Arg Gin Tyr Gin 

30 



20 25 



Leu Gin Ser Pro Leu Leu Gin Gin Gin Gin Val Leu Ser Pro Tyr Asn 
35 40 45 

Asp Phe Val Arg Gin Arg Tyr Gly || e Ala Ala Ser Pro Phe Leu Gin 
50 55 60 
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Ser Ala Ala Phe Lys Leu Arg Asn Asn Gin Val Trp Gin Gin Leu Gly 
65 7 0 



75 



80 



Leu Val Ala Gin Gin Ser His Tyr Gin Asp lie Asn lie Val Gin 



Ala 



85 



90 



95 



I le Ala Gin Gin Leu 
100 



<210> 31 
<211> 622 
<212> DNA 
<213> rice 

<220> 

<223> 16kD prolamine 
<400> 31 

aaacatcaaa acgttataag agttctctag 
catcctctct ctcctcgccc tcgcagcgag 
ctatgggcaa tgccagcagc agccgtttat 
cgtgaggcaa cagtgcagcc cgatgagcct 
gagcagctgc caggtgatgc ggcagcaatg 
atatcattgc caggctattt gcaccatggt 
tgctggcttt gttggcgagc cccaagctca 



catccatcac atagccatga agatctttgt 60 
cagcgcctcg gcacagtttg atgcttgcac 120 
gcaaccgatc atgaacccgt gcaatgagtt 180 
accttggaag cagtcacgca ggctacaact 240 
ctgtcagcag atgaggttga tggcgcaaca 300 
gcagtctatc atgcagcaag tgcagtttga 360 
ggcccaggcc caggtggctc tcaatttgcc 420 
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ctccatgtgt ggagtctacc ctaggtactg 
ttgcggttct tggtagtgtg taccatcata 
catcatcgtg tgtgtcatgt aataaaattt 
atgaaaatta taacaaaaaa aa 



cagcactcca tgcaaagttg ctactggtca 480 
tatatatagt tggataaata aagtgtcaca 540 
ggaatagtct ttggctgttc gtatgaataa 600 

622 



<210> 32 
<211> 149 
<212> PRT 
<213> rice 

<220> 

<223> 16kD prolamine 
<400> 32 

Met Lys lie Phe Val Me Leu Ser Leu Leu Ala Leu Ala Ala Ser Ser 

Ala Ser Ala Gin Phe Asp Ala Cys Thr Tyr Gly Gin Cys Gin Gin Gin 
20 25 so 

Pro Phe Met Gin Pro Me. Met Asn Pro Cys Asn Glu Phe Val Arg Gin 
35 40 45 

Gin Cys Ser Pro Met Ser Leu Pro Trp Lys Gin Ser Arg Arg Leu Gin 
50 55 . 60 
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Leu Ser Ser Cys Gin Val Met Arg Gin Gin Cys Cys Gin Gin Met Arg 
65 70 



75 



80 



Leu Met Ala Gin Gin Tyr His Cys Gin Ala lie Cys Thr Met Va. Gin 
85 90 



95 



Ser Me Met Gin Gin Val Gin Phe Asp Ala Gly Phe Val Gly Glu 



Pro 



100 



105 



110 



Gin Ala Gin Ala Gin Ala Gin Val Ala Leu Asn Leu Pro Ser Met Cys 
115 12 q 



125 



Gly Val Tyr Pro Arg Tyr Cys Ser Thr Pro Cys Lys Val Ala Thr Gly 
130 135 



140 



His Cys Gly Ser Trp 
145 



<210> 33 
<211> 562 
<212> DNA 

<213> Oryza sativa 
<220> 
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<223> 10kD prolamine 
<400> 33 

cgtctacacc atctggaatc ttgtttaaca 
acaccagcaa gatctttgcc ctgtttgcct 
caatcaccac tatgcagtat ttcccaccaa 
ggcagtacat gatgcaaacg ttgggcatgg 
caatggcgct cctgcagcag caatgttgca 
actgtggcac cagttgccag atgatgcaga 
ggcagcagca gatgatgaag atggcgatgc 
tcaacttcca actctcttcc tgtggttgtt 
gtaataaggt gttgcatact atcgtgtgca 
tatcaatcat tttcagactt gc 



ctagtattgt agaatcagca atggcagcat 60 
taattgctct ttctgcaagt gccactactg 120 
cattagccat gggcaccatg gatccgtgta 180 
gtagctccac agccatgttc atgtcgcagc 240 
tgcagctaca aggcatgatg cctcagtgcc 300 
gcatgcaaca agttatttgt gctggactcg 360 
agatgccata catgtgcaac atggcccctg 420 
gttgatcaaa cgttggttac atgtactcta 480 
aacactagaa ataagaacca ttgaataaaa 540 

562 



<210> 34 
<211> 134 
<212> PRT 

<213> Oryza sativa 
<220> 

<223> 10kD prolamine 
<400> 34 

Met Ala Ala Tyr Thr Ser Lys lie Phe Ala Leu Phe Ala Leu lie Al 
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Leu Ser Ala Ser Ala Thr Thr Ala He Thr Thr Met Gin Tyr Phe Pro 
20 25 



30 



Pro Thr Leu Ala Met Gly Thr Met Asp Pro Cys Arg Gin Tyr Met Met 
35 40 



45 



Gin Thr Leu Gly Met Gly Ser Ser Thr Ala Met Phe Met Ser Gin Pro 
50 55 60 



Met Ala Leu Leu Gin Gin Gin Cys Cys Met Gin Leu Gin Gly Met Met 
65 70 



75 



80 



Pro Gin Cys His Cys Gly Thr Ser Cys Gin Met Met Gin Ser Met Gin 
85 go 



95 



Gin Val lie Cys Ala Gly Leu Gly Gin Gin Gin Met Met Lys Met Ala 
100 105 110 

Met Gin Met Pro Tyr Met Cys Asn Met Ala Pro Val Asn Phe Gin Leu 
115 120 125 



Ser Ser Cys Gly Cys Cys 
130 
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<210> 35 
<211> 332 
<212> DNA 

<213> Oryza ruf ipogon 
<220> 

<223> 10kD prolamine 



<400> 35 

aattgctctt tctgcaagtg ccactactgc 
attagccatg ggcaccatgg atccgtgtag 
tagctccaca gccatgttca tgtcgcagcc 
gcagctacaa ggcatgatgc ctcagtgcca 
catgcaacaa gttatttgtg ctggactcgg 
gatgccatac atgtgcaaca tggcccctgt 



aatcaccact atgcagtatt tcccaccaac 60 
gcagtacatg atgcaaacgt tgggcatggg 120 
aatggcgctc ctgcagcagc aatgttgcat 180 
ctgtggcacc agttgccaga tgatgcagag 240 
gcagcagcag atgatgaaga tggcgatgca 300 



<210> 36 
<211> 110 
<212> PRT 

<213> Oryza ruf ipogon 
<220> 

<223> 10kD prolamine 
<400> 36 
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He Ala Leu Ser Ala Ser Ala Thr Thr Ala Me Thr Thr Met Gin Tyr 
15 10 15 

Phe Pro Pro Thr Leu Ala Met Gly Thr Met Asp Pro Cys Arg Gin Tyr 
20 25 30 

Met Met Gin Thr Leu Gly Met Gly Ser Ser Thr Ala Met Phe Met Ser 
35 40 45 



Gin Pro Met Ala Leu Leu Gin Gin Gin Cys Cys Met Gjn Leu Gin Gh 



50 



55 



60 



Met Met Pro Gin Cys His Cys Gly Thr Ser Cys Gin Met Met Gin Ser 
65 70 75 so 

Met Gin Gin Val lie Cys Ala Gly Leu Gly Gin Gin Gin Met Met Lys 
85 90 95 



Met Ala Met Gin Met Pro Tyr Met Cys Asn Met Ala Pro Val 
1 00 105 no 



<210> 37 
<211> 349 
<212> DNA 

<213> Oryza longistarainata 
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<220> 

<223> 10kD prolamine 
<400> 37 

ccctgtttgc cttaattnnt cttctttctg 
agtatttccc accaacatta gccatgggca 
aaacgttggg catgggtagc tccacaacca 
agcagcaatg ttgcatgcag ctacaaggca 
gccagatgat gcagagcatg caacaagttg 
tgatgaagat ggcaatgcag atgccataca 



caagtgccac tactgcaatc actactatgc 60 
ccatggatcc gtgtaggcag tacatgatgc 120 
tgttcatgtc gcagccaatg gcgctcctgc 180 
tgatgcctca gtgccactgt ggcaccagtt 240 
tttgtgctgg actcgggcag cagcagatga 300 
tgtgcaacat ggcccctgt 349 



<210> 38 
<211> 116 
<212> PRT 

<213> Oryza longistaminata 
<220> 

<223> 10kD prolamine 
<400> 38 

Leu Phe Ala Leu lie Xaa Leu Leu Ser Ala Ser Ala Thr Thr Ala II 
15 10 15 



Thr Thr Met Gin Tyr Phe Pro Pro Thr Leu Ala Met Gly Thr Met Asp 
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20 



25 



30 



Pro Cys Arg Gin Tyr Met Met Gin Thr Leu Gly Met Gly Ser Ser Thr 
35 40 



45 



Thr Met Phe Met Ser Gin Pro Met Ala Leu Leu Gin Gin Gin Cys Cys 
50 55 



60 



Met Gin Leu Gin Gly Met Met Pro Gin Cys His Cys Gly Thr Ser Cys 
65 70 



75 



80 



Gin Met Met Gin Ser Met Gin Gin Val Val Cys Ala Gly Leu Gly Gin 
85 90 



95 



Gin Gin Met Met Met Lys Met Ala Met Gin Met Pro Tyr Met Cys Asn 
100 10 5 



110 



Met Ala Pro Val 
115 



<210> 39 
<211> 343 
<212> DNA 

<213> Oryza ruf ipogon 
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<220> 

<223> 10kD prolamine 
<400> 39 

ctgtttgcct taattgctct ttctgcaagt 
ttcccaccaa cattagccat gggcaccatg 
ttgggcatgg gtagctccac agccatgttc 
caatgttgca tgcagctaca aggcatgatg 
atgatgcaga gcatgcaaca agttatttgt 
atggcgatgc agatgccata catgtgcaac 



gccactactg caatcaccac tatgcagtat 60 
gatccgtgta ggcagtacat gatgcaaacg 120 
atgtcgcagc caatggcgct cctgcagcag 180 
cctcagtgcc actgtggcac cagttgccag 240 
gctggactcg ggcagcagca gatgatgaag 300 
atggcccctg tea oao 



<210> 40 
<211> 113 
<212> PRT 

<213> Oryza ruf ipogon 
<220> 

<223> 10kD prolamine 



<400> 40 

Leu Phe Ala Leu Me Ala Leu Ser Ala Ser Ala Thr Thr Ala lie Thr 

Thr Met Gin Tyr Phe Pro Pro Thr Leu Ala Met Gly Thr Met Asp Pro 
20 25 go 
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Cys Arg Gin Tyr Met Met Gin Thr Leu Gly Met Gly Ser Ser Thr Ala 
35 40 45 

Met Phe Met Ser Gin Pro Met Ala Leu Leu Gin Gin Gin Cys Cys Met 
50 55 60 



Gin Leu Gin Gly Met Met Pro Gin Cys His Cys Gly Thr Ser Cys Gin 
65 70 75 



80 



Met Met Gin Ser Met Gin Gin' Val Me Cys Ala Gly Leu Gly Gin Gin 
85 go 



95 



Gin Met Met Lys Met Ala Met Gin Met Pro Tyr Met Cys Asn Met Ah 
100 105 110 



Pro 



<210> 41 
<211> 339 
<212> DNA 

<213> Oryza ruf ipogon 
<220> 
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<223> 10kD prolamine 
<400> 41 

tttgccttaa ttgctctttc tgcaagtgcc actactgcaa tcaccactat gcagtatttc 60 
ccaccaacat tagccatggg caccatggat ccgtgtaggc agtacatgat gcaaacgttg 120 
ggcatgggta gctccacagc catgttcatg tcgcagccaa tggcgctcct gcagcagcaa 180 
tgttgcatgc agctacaagg catgatgcct cagtgccact gtggcaccag ttgccagatg 240 
atgcagagca tgcaacaagt tatttgtgct ggactcgggc agcagcagat gatgaagatg 300 
gcgatgcaga tgccatacat gtgcaacatg gcccctgtc 339 



<210> 42 
<211> 113 
<212> PRT 

<213> Oryza rufipogon 
<220> 

<223> 10kD prolamine 
<400> 42 

Phe Ala Leu lie Ala Leu Ser Ala Ser Ala Thr Thr Ala Me Thr Thr 
15 10 15 

Met Gin Tyr Phe Pro Pro Thr Leu Ala Met 6 ly Thr Met Asp Pro Cys 
20 25 30 
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Arg Gin Tyr Met Met Gin Thr Leu Gly Met Gly Ser Ser Thr Ala Met 
35 40 



45 



Phe Met Ser Gin Pro Met Ala Leu Leu Gin Gin Gin Cys Cys Met Gin 
50 55 



60 



Leu Gin Gly Met Met Pro Gin Cys His Cys Gly Thr Ser Cys Gin Met 
65 70 



75 



80 



Met Gin Ser Met Gin Gin Val lie Cys Ala Gly Leu Gly Gin Gin Gin 
85 go 95 



Met Met Lys Met Ala Met Gin Met Pro Tyr Met Cys Asn Met Ala Pro 
100 10 5 



110 



Val 



<210> 43 
<211> 343 
<212> DNA 

<213> Oryza ruf ipogon 
<220> 

<223> 10kD prolamine 
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<400> 43 

ccctgtttgc cttaattgnt ctttctgcaa 
atttcccacc aacattagcc atgggcacca 
cgttgggcat gggtagctcc acagccatgt 
agcaatgttg catgcagcta caaggcatga 
agatgatgca gagcatgcaa caagttattt 
agatggcgat gcagatgcca tacatgtgca 



gtgccactac tgcaatcacc actatgcagt 60 
tggatccgtg taggcagtac atgatgoaaa 120 
tcatgtcgca gccaatggcg ctcctgcagc 180 
tgcctcagtg ccactgtggc accagttgcc 240 
gtgctggact cgggcagcag cagatgatga 300 
acatggcccc tgt 343 



<210> 44 
<211> 114 
<212> PRT 

<213> Oryza ruf ipogon 
<220> 

<223> 10kD pro I am i ne 
<400> 44 

Leu Phe Ala Leu lie Xaa Leu Ser Ala Ser Ala Thr Thr Ala lie Thr 
1 5 10 15 

Thr Met Gin Tyr Phe Pro Pro Thr Leu Ala Met Gly Thr Met Asp Pro 
20 25 30 

Cys Arg Gin Tyr Met Met Gin Thr Leu Gly Met Gly Ser Ser Thr Ala 
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35 



40 



45 



Met Phe Met Ser Gin Pro Met Ala Leu Leu Gin Gin Gin Cys Cys Met 
50 55 



60 



Gin Leu Gin Gly Met Met Pro Gin Cys His Cys Gly Thr Ser Cys Gin 
65 70 



75 



80 



Met Met Gin Ser Met Gin Gin Val lie Cys Ala Gly Leu Gly Gin Gin 
85 go 



95 



Gin Met Met Lys Met Ala Met Gin Met Pro Tyr Met Cys Asn Met A I 
100 105 



a 



110 



Pro Val 



<210> 45 
<211> 533 
<212> DNA 

<213> Oryza sativa 
<220> 

<223> 10kD prolamine 
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<400> 45 

atggcagcat acaccagcaa gatctttgcc 
gccactactg caatcaccac tatgcagtat 
gatccgtgta ggcagtacat gatgcaaacg 
atgtcgcagc caatggcgct cctgctgcag 
cctcagtgcc actgtggcac cagttgccag 
gctggactcg ggcagcagca gatgatgaag 
atggcccctg tcaacttcca actctcttcc 
atgtactcta gtaataaggt gttgcatact 
ttgaataaaa tatcaaacat tttcagactt 



otgtttgcct taattgctct ttctgcaagt 60 
ttcccaccaa cattagccat gggcaccatg 120 
ttgggcatgg gtagctccac agccatgttc 180 
caatgttgca tgcagctaca aggcatgatg 240 
atgatgcaga gcatgcaaca agttatttgt 300 
atggcgatgc agatgccata catgtgcaac 360 
tgtggttgtt gttgatgaaa cgttggttac 420 
atcgtgtgca aacactagaa ataagtacca 480 
gcaaaaaaaa aaaaaaaaaa aaa 533 



<210> 46 
<211> 134 
<212> PRT 

<213> Oryza sativa 
<220> 

<223> 10kD prolamine 



<400> 46 



Met Ala Ala Tyr Thr Ser Lys lie Phe Ala Leu Phe Ala Leu II 



1 . 5 10 



e Ala 
15 



Leu Ser Ala Ser Ala Thr Thr Ala lie Thr Thr Met Gin Tyr Phe Pro 
20 25 30 
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Pro Thr Leu Ala Met Gly Thr Met Asp Pro Cys Arg Gin Tyr Met Met 
35 40 45 

Gin Thr Leu Gly Met Gly Ser Ser Thr Ala Met Phe Met Ser Gin Pro 
50 55 60 



Met Ala Leu Leu Leu Gin Gin Cys Cys Met Gin Leu Gin Gly Met Met 
65 70 



75 



80 



Pro Gin Cys His Cys Gly Thr Ser Cys Gin Met Met Gin Ser Met Gin 
85 go 



95 



Gin Val lie Cys Ala Gly Leu Gly Gin Gin Gin Met Met Lys Met Al 
100 10 5 



a 



110 



Met Gin Met Pro Tyr Met Cys Asn Met Ala Pro Val Asn Phe Gin Leu 
115 120 125 



Ser Ser Cys Gly Cys Cys 
130 



<210> 47 
<211> 940 
<212> DNA 
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<213> 



rice 



<220> 

<223> 10kDa prolamine promoter 
<400> 47 

aatttagatc tataoatcog ttggtacatc totaotactc tagtactaaa aacatgagat 60 
ctgaacatgg ctgoataggt totcoatcoc aattoaccct goagtgatcg otgcactgga 120 
taattataat atoagttaaa attgaaaata atgcaacttc ataottgcat ggtgtcagta 180 
gtgcctgcct aagaaatgtg tottgtoata atatgattao atgaaatatg tttacttcct 240 
tcgtttctot ttatttgtaa gataaagaac tagatatgtg gaaagtagga tagcaaagag 300 
tatggcoaaa ctctaatott tgctttattt tttgggatgg aoocaaaatt tgtttctcot 360 
ttaottottt coctttaoaa oaatgttott tacttccaat tottattaac aaaaotccaa 420 
atacatgcoa aactgoatat gtatgtatgc tattaaggoa oatttaoaaa gotcoaagtt 480 
taoctactca atcattoaoa tatggcgatg aotoaaactc ttaattgtta tctgtgtaag 540 
ctgtgacttg tgtaaoacat tctacaagto coataogaat tctgttcaca aaagtttott 600 
tgtccagctc ataatttaoa aaactgoaaa atgocaaagc aatctggoao aaccttatca 660 
tcatatttto tttccacgca ttaaagcact ggcagaatta tctttgtgta gatattcoaa 720 
aagtattggt tgaataaatg tccaaataaa ttocatgcct oatgatttoo agcttatgtg 780 
gootccacta ggtggttttg caaaggooaa actotttcct ggcttaoaoa gctaocagca 840 
tgtataaata ggccoctagg caacoattat tccatcatcc tcaacaatat tgtotacaco 900 
atctggaatc ttgtttaaca ctagtattgt agaatcagca 940 



<210> 48 
<211> 1351 
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<212> DNA 
<213> rice 



<220> 

<223> GLUTELIN— B1 promoter 
<400> 48 

gatctcgatt tttgaggaat tttagaagtt gaacagagto aatcgaacag acagttgaag 60 
agatatggat tttctaagat taattgattc tctgtotaaa gaaaaaaagt attattgaat 120 
taaatggaaa aagaaaaagg aaaaagggga tggcttctgc tttttgggct gaaggcggcg 180 
tgtggccagc gtgctgcgtg cggacagcga gcgaacacac gacggagcag ctacgacgaa 240 
cgggggacog agtggaccgg acgaggatgt ggcctaggac gagtgcacaa ggctagtgga 300 
ctcggtccoc gogcggtatc ocgagtggto cactgtotgc aaacaogatt oaoatagagc 360 
gggcagacgc gggagcogtc ctaggtgcac cggaagcaaa tccgtogcct gggtggattt 420 
gagtgaoaog gocoacgtgt agcotoaoag otctocgtgg toagatgtgt aaaattatca 480 
taatatgtgt ttttoaaata gttaaataat atatataggc aagttatatg ggtoaataag 540 
cagtaaaaag gottatgaca tggtaaaatt acttaoaoca atatgoctta otgtctgata 600 
tattttacat gacaacaaag ttacaagtac gtcatttaaa aatacaagtt acttatcaat 660 
tgtagtgtat caagtaaatg acaacaaacc tacaaatttg ctattttgaa ggaacactta 720 
aaaaaatoaa taggoaagtt atatagtoaa taaactgcaa gaaggcttat gacatggaaa 780 
aattaoatao acoaatatgo tttattgtco ggtatatttt aoaagacaac aaagttataa 840 
gtatgtcatt taaaaataca agttacttat caattgtcaa gtaaatgaaa acaaacctac 900 
aaatttgtta ttttgaagga acacctaaat tatcaaatat agcttgctac gcaaaatgac 960 
aaoatgotta oaagttatta tcatottaaa gttagaotca tottctoaag oataagagct 1020 
ttatggtgca aaaacaaata taatgacaag gcaaagatac atacatatta agagtatgga 1080 
cagacatttc tttaacaaac tccatttgta ttactccaaa agcaccagaa gtttgtcatg 1140 
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gctgagtcat gaaatgtata gttcaatctt 
ttaacactac aagccatata ttgtctgtac 
agatgctttt ttattgctat ataaactagc 
cttaagtttc cataagcaag tacaaatagc 



gcaaagttgc ctttcctttt gtactgtgtt 1200 
gtgcaacaaa ctatatcacc atgtatccca 1260 
ttggtctgtc tttgaactca catcaattag 1320 
1 1351 



<210> 49 
<211> 24 
<212> DNA 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organ isnKCaMV 35S gene 
promoter 

<400> 49 

ccccagatta gccttttcaa tttcagaaag aatgctaacc cacagatggt tagagaggct 60 

tacgcagcag gtctcatcaa gacgatctac ccgagcaata atctccagga aatcaaatac 1 20 

cttcccaaga aggttaaaga tgcagtcaaa agattcagga ctaactgcat caagaacaca 180 

gagaaagata tatttctcaa gatcagaagt actattccag tatggacgat tcaaggcttg 240 

cttcacaaac caaggcaagt aatagagatt ggagtctcta aaaaggtagt tcccactgaa 300 

tcaaaggcca tggagtcaaa gattcaaata gaggacctaa cagaactcgc cgtaaagact 360 

ggcgaacagt tcatacagag tctcttacga ctcaatgaca agaagaaaat cttcgtcaac 420 

atggtggagc acgacacact tgtctactcc aaaaatatca aagatacagt ctcagaagac 480 

caaagggcaa ttgagacttt tcaacaaagg gtaatatccg gaaacctcct cggattccat 540 

tgcccagcta tctgtcactt tattgtgaag atagtggaaa aggaaggtgg ctcctacaaa 600 
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tgccatcatt gcgataaagg aaaggccatc gttgaagatg cctctgccga cagtggtccc 660 

aaagatggac ccccacccac gaggagcatc gtggaaaaag aagacgttcc aaccacgtct 720 

tcaaagcaag tggattgatg tgatatctcc actgacgtaa gggatgacgc acaatcccac 780 

tatccttcgc aagacccttc ctctatataa ggaagttcat ttcatttgga gagaacacgg 840 
gggactgtcg 



852 



ag 



<210> 50 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 50 

actagacggt cggcatctac tctattcctt tgccctcgga cgagtgctgg ggcgtcggtt 60 
tccactatcg gcgagtactt ctacacagcc atcggtccag acggccgcgc ttctgcgggc 1 20 
gatttgtgt a cgcccgacag tcccggctcc ggatcggacg attgcgtcgc atcgaccctg 1 80 
cgcccaagct gcatcatcga aattgccgtc aaccaagctc tgatagagtt ggtcaagacc 240 
aatgcggagc atatacgccc ggagccgcgg cgatcctgca agctccggat gcctccgctc 300 
gaagtagcgc gtctgctgct ccatacaagc caaccacggc ctccagaaga agatgttggc 360 
gacctcgtat tgggaatccc cgaacatcgc ctcgctccag tcaatgaccg ctgttatgcg 420 
gccattgtcc gtcaggacat tgttggagcc gaaatccgcg tgcacgaggt gccggacttc 480 
ggggcagtcc tcggcccaaa gcatcagctc atcgagagcc tgcgcgacgg acgcactgac 540 
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ggtgtcgtcc atcacagttt gccagtgata cacatgggga tcagcaatcg cgcatatgaa 600 

atcacgccat gtagtgtatt gaccgattcc ttgcggtccg aatgggccga acccgctcgt 660 

ctggctaaga tcggccgcag cgatcgcatc catgacctcc gcgaccggct gaagaacagc 720 

gggcagttcg gtttcaggca ggtcttgcaa cgtgacaccc tgtgcacggc gggagatgca 780 

ataggtcagg ctctcgctga actccccaat gtcaagcact tccggaatcg ggagcgcggo 840 

cgatgcaaag tgccgataaa cataacgatc tttgtagaaa ccatcggcgc agctatttac 900 

ccgcaggaca tatccacgcc ctcctacatc gaagctgaaa gcacgagatt cttcgccctc 960 

cgagagctgc atcaggtcgg agacgctgt c gaactt ttcg atcagaaact t ctcgacaga 1 020 

cgtcgcggtg agttcaggct ttttcat inAn 



<210> 51 
<211> 67 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 51 

aatgaagatc attttcgtat ttgctctcct tgctattgtt gcatgcaacg cttctgcacg 60 
gtttgat 



<210> 52 
<211> 15 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -anti sense 

<400> 52 
atgaagatca ttttc 



15 



<210> 53 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: control 
sequence 

<400> 53 
ggatcccggg gtacc 



<210> 54 
<211> 20 
<212> DNA 
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<213> Unknown Organism 
<220> 

<223> Description of Unknown Organ i sm : hygromyc i n 
phosphotransferase gene 

<400> 54 

atgaaaaagc ctgaactcac cgcgacgtct gtcgagaagt ttctgatcga aaagttcgac 60 

agcgtctccg acctgatgca gctctcggag ggcgaagaat ctcgtgcttt cagcttcgat 1 20 

gtaggagggc gtggatatgt cctgcgggta aatagctgcg ccgatggttt ctacaaagat 1 80 

cgttatgttt atcggcactt tgcatcggcc gcgctcccga ttccggaagt gcttgacatt 240 

ggggagttca gcgagagcct gacctattgc atctcccgcc gtgcacaggg tgtcacgttg 300 

caagacctgc ctgaaaccga actgcccgct gttcttcagc cggtcgcgga ggtcatggat 360 

gcgatcgctg cggccgatct tagccagacg agcgggttcg gcccattcgg accgcaagga 420 

atcggtcaat acactacatg gcgtgatttc atatgcgcga ttgctgatcc ccatgtgtat 480 

cactggcaaa ctgtgatgga cgacaccgtc agtgcgtccg tcgcgcaggc tctcgatgag 540 

ctgatgcttt gggccgagga ctgccccgaa gtccggcacc tcgtgcacgc ggatttcggc 600 

tccaacaatg tcctgacgga caatggccgc ataacagcgg tcattgactg gagcgaggcg 660 

atgttcgggg attcccaata cgaggtcgcc aacatcttct tctggaggcc gtggttggct 720 

tgtatggagc agcagacgcg ctacttcgag cggaggcatc cggagcttgc aggatcgccg 780 

cggctccggg cgtatatgct ccgcattggt cttgaccaac tctatcagag cttggttgac 840 

ggcaatttcg atgatgcagc ttgggcgcag ggtcgatgcg acgcaatcgt ccgatccgga 900 

gccgggactg tcgggcgtac acaaatcgcc cgcagaagcg cggccgtctg gaccgatggc 960 

tgtgtagaag tactcgccga tagtggaaac cgacgcccca gcactcgtcc gagggcaaag 1 020 
gaatagagta gatgccgacc gtctagt 
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<210> 55 
<211> 265 
<212> DNA 

<213> Unknown Organism 



<220> 

<223> Description of Unknown Organ ismrNos terminator 
<400> 55 

gaatttcccc gatcgttcaa acatttggca ataaagtttc ttaagattga atcctgttgc 60 
cggtcttgcg atgattatca tataatttct gttgaattac gttaagcatg taataattaa 120 
catgtaatgc atgacgttat ttatgagatg ggtttttatg attagagtcc cgcaattata 180 
catttaatac gcgatagaaa acaaaatata gcgcgcaaac taggataaat tatcgcgcgc 240 

ggtgtcatct atgttactag atcgg nc .r. 

Zoo 



<210> 56 
<211> 341 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : Mod i f i ed HPT 



<400> 56 
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Met Lys Lys Pro Glu Leu Thr Ala Thr Ser Val Glu Lys Phe Leu lie 
1 5 10 15 



Glu Lys Phe Asp Ser Val Ser Asp Leu Met Gin Leu Ser Glu Gly Glu 
20 25 



30 



Glu Ser Arg Ala Phe Ser Phe Asp Val Gly Gly Arg Gly Tyr Val Leu 
35 40 45 

Arg Val Asn Ser Cys Ala Asp Gly Phe Tyr Lys Asp Arg Tyr Val Tyr 
50 55 60 



Arg His Phe Ala Ser Ala Ala Leu Pro Me Pro Glu Val Leu Asp lie 
65 70 



75 



80 



Gly Glu Phe Ser Glu Ser Leu Thr Tyr Cys lie Ser Arg Arg Ala Gin 
85 go 



95 



Gly Val Thr Leu Gin Asp Leu Pro Glu Thr Glu Leu Pro Ala Val Leu 
100 io5 110 

Gin Pro Val Ala Glu Val Met Asp Ala lie Ala Ala Ala Asp Leu Ser 
115 120 125 



Gin Thr Ser Gly Phe Gly Pro Phe Gly Pro Gin Gly lie Gly Gin Tyr 
130 135 



140 



62/112 



WO 2004/056993 



PCT/JP2003/015753 



Thr Thr Trp Arg Asp Phe He Cys Ala I le Ala Asp Pro His Val Tyr 
145 150 



155 



160 



His Trp Gin Thr Val Met Asp Asp Thr Val Ser Ala Ser Val Ala Gin 

165 170 175 



Ala Leu Asp Glu Leu Met Leu Trp Ala Glu Asp Cys Pro Glu Val Arg 
180 185 



190 



His Leu Val His Ala Asp Phe Gly Ser Asn Asn Val Leu Thr Asp Asn 
195 200 



205 



Gly Arg lie Thr Ala Val lie Asp Trp Ser Glu Ala Met Phe Gly Asp 
210 215 



220 



Ser Gin Tyr Glu Val Ala Asn He Phe Phe Trp Arg Pro Trp Leu Al 
225 230 



235 



a 

240 



Cys Met Glu Gin Gin Thr Arg Tyr Phe Glu Arg Arg His Pro Glu Leu 
245 250 



255 



Ala Gly Ser Pro Arg Leu Arg Ala Tyr Met Leu Arg lie Gly Leu Asp 
260 265 



270 



Gin Leu Tyr Gin Ser Leu Val Asp Gly Asn Phe Asp Asp Ala Al 



a Trp 
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275 



280 



285 



Ala Gin Gly Arg Cys Asp Ala lie Val Arg Ser Gly Ala Gly Thr Val 
290 295 300 



Gly Arg Thr Gin Me Ala Arg Arg Ser Ala Ala Val Trp Thr Asp Gly 
305 310 



315 



320 



Cys Val Glu Val Leu Ala Asp Ser Gly Asn Arg Arg Pro Ser Thr Arg 
325 330 



335 



Pro Arg Ala Lys Glu 
340 



<210> 57 
<211> 2158 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 

Sequence: CAMV35S— Modified HPT-N0S 

<400> 57 

ccccagatta gccttttcaa tttcagaaag aatgctaacc cacagatggt tagagaggct 
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tacgcagcag gtctcatcaa gacgatctac ccgagcaata atctccagga aatcaaatac 120 
cttcccaaga aggttaaaga tgcagtcaaa agattcagga ctaactgcat caagaacaca 180 
gagaaagata tatttctcaa gatcagaagt actattccag tatggacgat tcaaggcttg 240 
cttcacaaac caaggcaagt aatagagatt ggagtctcta aaaaggtagt tcccactgaa 300 
tcaaaggcca tggagtcaaa gattcaaata gaggacctaa cagaactcgc cgtaaagact 360 
ggcgaacagt tcatacagag tctcttacga ctcaatgaca agaagaaaat cttcgtcaac 420 
atggtggagc acgacacact tgtctactcc aaaaatatca aagatacagt ctcagaagac 480 
caaagggcaa ttgagacttt tcaacaaagg gtaatatccg gaaacctcct cggattccat 540 
tgcccagcta tctgtcactt tattgtgaag atagtggaaa aggaaggtgg ctcctacaaa 600 
tgccatcatt gcgataaagg aaaggccatc gttgaagatg cctctgccga cagtggtccc 660 
aaagatggac ccccacccac gaggagcatc gtggaaaaag aagacgttcc aaccacgtct 720 
tcaaagcaag tggattgatg tgatatctcc actgacgtaa gggatgacgc acaatcccac 780 
tatccttcgc aagacccttc ctctatataa ggaagttcat ttcatttgga gagaacacgg 840 
gggactgtcg agatgaaaaa gcctgaactc accgcgacgt ctgtcgagaa gtttctgatc 900 
gaaaagttcg acagcgtctc cgacctgatg cagctctcgg agggcgaaga atctcgtgct 960 
ttcagcttcg atgtaggagg gcgtggatat gtcctgcggg taaatagctg cgccgatggt 1020 
ttctacaaag atcgttatgt ttatcggcac tttgcatcgg ccgcgctccc gattccggaa 1080 
gtgcttgaca ttggggagtt cagcgagagc ctgacctatt gcatctcccg ccgtgcacag 1140 
ggtgtcacgt tgcaagacct gcctgaaacc gaactgcccg ctgttcttca gccggtcgcg 1200 
gaggtcatgg atgcgatcgc tgcggccgat cttagccaga cgagcgggtt cggcccattc 1260 
ggaccgcaag gaatcggtca atacactaca tggcgtgatt tcatatgcgc gattgctgat 1320 
ccccatgtgt atcactggca aactgtgatg gacgacaccg tcagtgcgtc cgtcgcgcag 1380 
gctctcgatg agctgatgct ttgggccgag gactgccccg aagtccggca cctcgtgcac 1440 
gcggatttcg gctccaacaa tgtcctgacg gacaatggcc gcataacagc ggtcattgac 1500 
tggagcgagg cgatgttcgg ggattcccaa tacgaggtcg ccaacatctt cttctggagg 1560 
ccgtggttgg cttgtatgga gcagcagacg cgctacttcg agcggaggca tccggagctt 1620 
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gcaggatcgc cgcggctccg ggcgtatatg ctccgcattg gtcttgacca actctatcag 1680 
agcttggttg acggcaattt cgatgatgca gcttgggcgc agggtcgatg cgacgcaatc 1740 
gtccgatccg gagccgggac tgtcgggcgt acacaaatcg cccgcagaag cgcggccgtc 1800 
tggaccgatg gctgtgtaga agtactcgcc gatagtggaa accgacgccc cagcactcgt 1860 
ccgagggcaa aggaatagag tagatgccga ccgtctagtg aatttccccg atcgttcaaa 1920 
catttggcaa taaagtttct taagattgaa tcctgttgcc ggtcttgcga tgattatcat 1980 
ataatttctg ttgaattacg ttaagcatgt aataattaac atgtaatgca tgacgttatt 2040 
tatgagatgg gtttttatga ttagagtccc gcaattatac atttaatacg cgatagaaaa 2100 
caaaatatag cgcgcaaact aggataaatt atcgcgcgcg gtgtcatcta tgttacta 2158 



<210> 58 
<211> 1757 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial 
<400> 58 

ctgatgatta ttttgttgat catgattttc 
tttttccctg ggaagacacc tatgggacga 
aaatttaata tatatatata tatatatata 
tatatatata tatatatata tatatatata 
ctgggctgct tcaattataa agccccattc 
atcaatattg agcttcaggt atttttggtt 



Sequence : promoter 

ttttggctat ttgatttttt gaaagatatt 60 
agatattatg tttcttatat agcaccaaac 120 
tatatatata tatatatata tatatatata 180 
tatcacatca gtctctgcac aaagtgcatc 240 
accacatttg ctagatagtc gaaaagcacc 300 
gtgttgtggt tggattgatt ctaatatata 360 
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ccaaatcaat ataattcact accaaaatat accatagcca tcacaacttt attaattttg 420 
gtagcttaag atggtatata taataaccaa ttaacaactg attctaattt tactacggcc 480 
cagtatgtac caatacaaaa caacgagtat gttttcttcc atcgtaatcg tacacagtac 540 
aaaaaaaoct ggccagcctt tcttgggctg gggctotctt tcgaaaggtc acaaaacgta 600 
cacggoagta acgccgcttc gctgcgtgtt aacggccacc aacoccgccg tgagcaaacg 660 
gcatcagctt tccacctcct cgatatctcc gcggcgccgt ctggacccgc cccctttccg 720 
ttcctttctt tccttctcgc gtttgcgtgg tggggacgga ctccccaaac cgcctctcco 780 
tctctccttt ctttatttgt ctatattctc actgggcccc acccaccgca cccctgggcc 840 
cactcaogag tccccccotc ccoacotata aataccocac ccoctoctcg cctcttcctc 900 
ogtcaatoga accccaaaat cgoagagaaa aaaaaatctc ccotcgaagc gaagcgtoga 960 
atcgccttct caaggtatgc gattttotga tcctctoogt tcctcgcgtt tgatttgatt 1020 
tcccggoctg ttcgtgattg tgagatgttg tggttagtct ccgttttgcg atctgtggta 1080 
gatttgaaca ggtttagatg gggttcgcgt ggtatgctgg atctgtgatt atgagogatg 1140 
ctgttcgtgg tccaagtatt gattggttcg gatctagtag tagaactgtg ctagggttgt 1200 
gattcgttcc gatotgttca attagtagga tttagtctct gtttttotcg ttgatccaag 1260 
tagcagcttc aggtatattt tgcttaggtt gtttttgatt cagtccctct agttgcatag 1320 
attctactot gttcatgttt aatctaaggg otgogtcttg ttgattagtg attaoatagc 1380 
atagctttca ggatatttta cttgottatg octatcttat caaotgttgc acctgtaaat 1440 
totagcctat gttataacot gccttatgtg otctogggat agtgctagta gttattgaat 1500 
oagtttgccg atggatttct agtagttcat agacotgcat attatttttg tgaacaogag 1560 
cacggtgcgt ototctattt tgttaggtca ctgttggtgt tgataggtao actgatgtta 1620 
ttgtggttta ggtcgtgtat ctaacatatt ggaataattt gattgactga tttctgotgt 1680 
aottgottgg tattgttata atttoatgtt catagttgct gaccatgott cggtaattgt 1740 
gtgtgcagat ctctaga 



1757 
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<210> 59 
<211> 926 
<212> DNA 

<213> Unknown Organism 
<220> 

<223> Description of Unknown Organ ism:6US gene partial 
fragment 

<400> 59 

gatatctacc cgcttcgcgt cggcatccgg tcagtggcag tgaagggcga acagttcctg 60 
attaaccaca aaccgttcta ctttactggc tttggtcgtc atgaagatgc ggacttacgt 120 
ggcaaaggat tcgataacgt gctgatggtg cacgaccacg cattaatgga ctggattggg 180 
gccaactcct accgtacctc gcattaccct tacgctgaag agatgctcga ctgggcagat 240 
gaacatggca tcgtggtgat tgatgaaact gctgctgtcg gctttaacct ctctttaggc 300 
attggtttcg aagcgggcaa caagccgaaa gaactgtaca gcgaagaggc agtcaacggg 360 
gaaactcagc aagcgcactt acaggcgatt aaagagctga tagcgcgtga caaaaaccac 420 
ccaagcgtgg tgatgtggag tattgccaac gaaccggata cccgtccgca agtgcacggg 480 
aatatttcgc cactggcgga agcaacgcgt aaactcgacc cgacgcgtcc gatcacctgc 540 
gtcaatgtaa tgttctgcga cgctcacacc gataccatca gcgatctctt tgatgtgctg 600 
tgcctgaacc gttattacgg atggtatgtc caaagcggcg atttggaaac ggcagagaag 660 
gtactggaaa aagaacttct ggcctggcag gagaaactgc atcagccgat tatcatcacc 720 
gaatacggcg tggatacgtt agccgggctg cactcaatgt acaccgacat gtggagtgaa 780 
gagtatcagt gtgcatggct ggatatgtat caccgcgtct ttgatcgcgt cagcgccgtc 840 
gtcggtgaac aggtatggaa tttcgccgat tttgcgacct cgcaaggcat attgcgcgtt 900 
ggcggtaaca agaaagggat cttcac Q o fi 
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<210> 60 

<211> 1198 

<212> DNA 

<213> Oryza sativa 

<400> 60 

cctctagctc atggcttgaa tgtgtgagaa tcatagatta tttatttota atctataaca 60 

tgatggcttt agtctaaaat gatcacccta attctaatgc ggaattggat aatggacggt 120 

gttttgttga cagacatgga gatgttgttg atgotatgaa tagtcgatag ttttaagttg 180 

gttatttaat ttggatatag actgacaaat gattatattc ttctaattga ttaaattcta 240 

cttttggatg gttgatagga ttatttacaa gttattggaa gaacttgcag catgtggggt 300 

atatggttat actaogtgac atatattcat gagtggagtt cagagttttg gcttgtctcc 360 

aggcatacat atacotaggc acaagtccag cgcaaaagca tacaaggaag atcataacaa 420 

catgtttccc cttctctgga aaattttgtt ggcaacagat gccttctcct tctttcagct 480 

tctgcttctt tagtcagttt ggaggaagca gcaaatagtt gatgatatga gaatcctcta 540 

catcggctag gtgtaccaca cgactttatt attattatta ttattattat tattatttta 600 

caaaatataa atagatcagt ccctcaccaa caagtagagc aagttggtga gttattgtaa 660 

agttctacaa agctaattta aaagttattg cattaactta tttcatatta caaacaagag 720 

tgtcaatgga acaatgaaaa ccatatgaca tactataatt ttgtttttat tattgaaatt 780 

atataattca aagagaataa atccacatag ccgtaaagtt ctacatgtgg tgcattacca 840 

aaatatatat agcttacaaa acatgacaag cttagtttga aaaattgcaa tccttatcac 900 

69/112 



WO 2004/056993 



PCT/JP2003/015753 



attgacacat aaagtgagtg atgagtcata atattatttt tcttgctacc catcatgtat 960 

atatgatagc cacaaagtta ctttgatgat gataccaaag aacattttta ggtgcaccta 1020 

acagaatatc caaataatat gactcactta gatcataata gagcatcaag taaaactaac 1080 

actctaaagc aaccgatggg aaagcatcta taaatagaca agcacaatga aaatcctcat 1140 

catccttcac cacaattcaa atattatagt tgaagcatag tagtagaatc caacaaca 1198 

<210> 61 
<211> 163 
<212> DNA 
<213> rice 

<220> 

<223> 10kDa prolamine terminator 
<400> 61 

tcaaacgttg gttacatgta ctctagtaat aaggtgttgc atactatcgt gtgcaaacac 60 
tagaaataag aaccattgaa taaaatatca atcattttca gacttgcaaa tattgggtat 120 
ttggatttct gtcccatgtc cctcttgaaa gccatgctgt aca 163 

<210> 62 
<211> 984 
<212> DNA 

<213> Oryza sativa 



70/112 



WO 2004/056993 



PCT/JP2003/015753 



<220> 

<223> GLUTELIN— A3 promoter 
<400> 62 

agaagaaaga taaataaccg aaactatttg gagagcattc aggttacatg gttagtccat 60 
ggtgctagat attgctatat aatactcaat gcaatgctca atagatataa gtttcaaagc 120 
tgtataagaa ttttaggtta gtgtgcaatg taagtgtagc ttcttatagc ttagtgcttt 180 
actatcttca caagcacatg ctatagtatt gttccaagat gaaagaataa ttcatccttg 240 
ctaccaactt gcatgatatt atatttgtga atatcctatc tcttggctta taatgaaatg 300 
tgctgctggg ttatacctga ccatggtatt tgagagacct ttgtatagct gaaaccaacg 360 
tatatgcgag catggaacaa gagaacaaaa tgcaaggatt tttttatact ggttcatgcc 420 
cctggatggg ttaatatcgt gatcatcaaa aaagatatgc ataaaattaa agtaataaat 480 
ttgctcataa gaaaccaaaa ccaaaagcac atatgtccta aacaaactgc attttgtttg 540 
tcatgtagca atacaagaga taatatatga cgtggttatg acttattcac tttttgtgac 600 
tccaaaatgt agtaggtcta actgattgtt taaagtgatg tgcttactgt agaagtttca 660 
tcccaaaagc aatcactaaa gcaacacaca acgtatagtc caccttgcac gtaattcttt 720 
gtggaagata acaagaaggc tcactgaaaa ataaaagcaa agaaaaggat atcaaacaga 780 
ccattgtgta tcccattgat acttgtatgt ctatttatct atccaccttt tgtgtacctt 840 
acttctatct agtgagtcac ttcatatgtg gacattaaca aactctatct taacatctag 900 
tcgatcacta ctttacttca ctataaaagg accaacatat atcaccattt ctcacaaaag 960 

cattgagttc agtcccacaa aaac nn . 

984 



<210> 63 
<211> 30 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 63 

atgaagatca ttttcgtatt tgctctcctt 

<210> 64 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 64 

atgaagatca ttttcgtatt tgctctcctt gctattgttg catgc 

<210> 65 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: ant i sense 
<400> 65 

caaagttata gacaatatca actacaatcg 

<210> 66 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: ant i sense 
<400> 66 

gagttcgtaa ttcaa 

<210> 67 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: ant i sense 
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<400> 67 

ga'gttcgtaa ttcaacagca tagcatagtg gcaaccccct tctgg 45 



<210> 68 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence -anti sense 
<400> 68 

caacaatctc actaccaggc cattagtagc gttcaggcga ttgtg 45 



<210> 69 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: ant i sense 
<400> 69 
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gctcaagctc aagct 

<210> 70 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 70 

tactttgatc agactcaagc tcaagctcaa 

<210> 71 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 71 

tgcagcagca gtgttg 
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<210> 72 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 72 

tgcagcagca gtgttgccaa cag 

<210> 73 
<211> 22 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: ant i sense 
<400> 73 

Met Lys Me Me Phe Val Phe Ala Leu Leu Ala Me Val Ala Cys Asn 
15 10 15 

Ala Ser Ala Arg Phe Asp 
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20 

<210> 74 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 74 

Met Lys Me lie Phe 
1 5 

<210> 75 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: ant i sense 
<400> 75 

Met Lys Me Me Phe Val Phe Ala Leu Leu 
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1 5 10 

<210> 76 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: ant i sense 
<400> 76 

Met Lys lie lie Phe Val Phe Ala Leu Leu Ala lie Val Al 
1 5 io 

<210> 77 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 77 

Gin Ser Tyr Arg Gin Tyr Gin Leu Gin Ser 
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1 5 10 

<210> 78 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 78 

Glu Phe Val Arg Gin 
1 5 

<210> 79 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 79 

Glu Phe Val Arg Gin Gin His Ser He Val Ala Thr Pro Phe Trp 
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'5 10 15 

<210> 80 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 80 

Gin Gin Ser His Tyr Gin Ala lie Ser Ser Val Gin Ala Me Val 
1 5 10 15 

<210> 81 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: ant i sense 
<400> 81 

Ala Gin Ala Gin Ala 
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1 5 

<210> 82 
<211> 10 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: ant i sense 
<400> 82 

Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin 
1 5 10 

<210> 83 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 83 

Gin Gin Gin Cys Cys 
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1 5 

<210> 84 

<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : ant i sense 
<400> 84 

Gin Gin Gin Cys Cys Gin Gin 
1 5 

<210> 85 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : mot i f 
<400> 85 

Glu Phe Val Arg Gin Gin Cys Ser Pro 
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1 5 

<210> 86 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : mot i f 
<400> 86 

Cys Gin Val Met Gin Gin Gin Cys Cys Gin Gin 
1 5 10 

<210> 87 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : mot i f 
<400> 87 

Gin Gin Cys Cys Gin Gin 



83/112 



WO 2004/056993 



PCT/JP2003/015753 



1 5 

<210> 88 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: mot if 
<400> 88 

6lu Phe Val Arg Gin Gin 
1 5 

<210> 89 
<211> 144 
<212> PRT 

<213> Oryza sativa 

<220> 
<223> RM4 

<400> 89 

Met Lys Me Me Phe Val Phe Ala Leu Leu Ala Me Ala Ala Cys Ser 
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10 



15 



Ala Ser Ala Gin Phe Asp Val Leu Gly Gin Ser Tyr Arg Gin Tyr Gin 
20 25 30 

Leu Gin Ser Pro Val Leu Leu Gin Gin Gin Val Leu Ser Pro Tyr Asn 
35 40 45 

Glu Phe Val Arg Gin Gin Tyr Gly lie Ala Ala Ser Pro Phe Leu Gin 
50 55 6Q 

Ser Ala Ala Phe Gin Leu Gin Gin Leu Ala Leu Val Ala Gin Gin Ser 
65 70 75 80 

His Tyr Gin Asp lie Asn lie Val Gin Ala lie Ala Gin Gin Leu Gin 
85 90 95 

Leu Gin Gin Phe Gly Asp Leu Tyr Phe Asp Arg Asn Leu Ala Gin Ala 
100 105 no 

Gin Ala Leu Leu Ala Phe Asn Val Pro Ser Arg Tyr Gly lie Tyr Pro 
115 120 125 



Arg Tyr Tyr Gly Ala Pro Ser Thr Me Thr Thr Leu Gly Gly Val Leu 
130 135 140 
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<210> 90 
<211> 156 
<212> PRT 

<213> Oryza sativa 



<220> 
<223> RM5 

<400> 90 

Met Lys lie lie Phe Val Phe Ala Leu Leu Ala lie Val Ala Cys Asn 
15 10 15 

Ala Ser Ala Arg Phe Asp Ala Leu Ser Gin Ser Tyr Arg Gin Tyr Gin 
20 25 30 

Leu Gin Ser His Leu Leu Leu Gin Gin Gin Val Leu Ser Pro Cys Ser 
35 40 45 

Glu Phe Val Arg Gin Gin His Ser lie Val Ala Thr Pro Phe Trp Gin 
50 55 60 

Pro Ala Thr Phe Gin Leu Me Asn Asn Gin Val Met Gin Gin Gin Cys 
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65 



70 



75 



80 



Cys Gin Gin Leu Arg Leu Val Ala Gin Gin Ser His Tyr Gin Ala He 
85 90 95 



Ser Ser Val Gin Ala lie Val Gin Gin Leu Gin Leu Gin Gin Val Gh 



100 



105 



110 



Val Val Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin Ala Leu Leu Ala 
115 120 125 

Leu Asn Leu Pro Ser lie Cys Gly lie Tyr Pro Asn Tyr Tyr lie Ala 
130 135 140 



Pro Arg Ser Me Pro Thr Val Gly Gly Val Trp Tyr 
145 150 155 



<210> 91 
<211> 158 
<212> PRT 

<213> Oryza sativa 

<220> 
<223> RM7 
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<400> 91 

Met Lys lie lie Phe Val Phe Ala Leu Leu Ala lie Val Ala Cys Asn 
1 5 10 15 

Arg Ser Ala Arg Phe Asp Pro Leu Ser Gin Ser Tyr Arg Gin Tyr Gin 
20 25 30 

Leu Gin Ser His Leu Leu Leu Gin Gin Gin Val Leu Ser Pro Cys Ser 
35 40 45 

Glu Phe Val Arg Gin Gin Tyr Ser lie Val Ala Thr Pro Phe Trp Gin 
50 55 60 

Pro Ala Thr Phe Gin Leu lie Asn Asn Gin Val Met Gin Gin Gin Arg 
65 70 75 so 

Met Cys Cys Gin Gin Leu Arg Leu Val Ala Gin Gin Ser His Tyr Gin 
85 90 95 

Ala lie Ser lie Val Gin Ala Me Val Gin Gin Leu Gin Leu Gin Gin 
100 105 110 

Phe Ser Gly Val Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin Thr Leu 
115 12 0- 125 

Leu Thr Phe Asn Leu Pro Ser lie Cys Gly Me Tyr Pro Asn Tyr Tyr 
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130 



135 



140 



Ser Ala Pro Arg Ser lie Ala Thr Val Gly Gly Val Trp Tyr 
145 150 155 



<210> 92 

<211> 134 

<212> PRT 

<213> Oryza sativa 

<220> 
<223> RM10 

<400> 92 

Met Ala Ala Tyr Thr Ser Lys lie Phe Ala Leu Phe Ala Leu lie Al 
1 5 10 15 



Leu Ser Ala Ser Ala Thr Thr Ala Me Thr Thr Met Gin Tyr Phe Pro 
20 25 30 

Pro Thr Leu Ala Met Gly Thr Met Asp Pro Cys Arg Gin Tyr Met Met 
35 40 45 

Gin Thr Leu Gly Met Gly Ser Ser Thr Ala Met Phe Met Ser Gin Pro 
50 55 60 
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Met Ala Leu Leu Gin Gin Gin Cys Cys Met Gin Leu Gin Gly Met Met 
65 70 75 



80 



Pro Gin Cys His Cys Gly Thr Ser Cys Gin Met Met Gin Ser Met Gin 
85 90 95 

Gin Val Me Cys Ala Gly Leu Gly Gin Gin Gin Met Met Lys Met Ala 
100 105 110 

Met Gin Met Pro Tyr Met Cys Asn Met Ala Pro Val Asn Phe Gin Leu 
115 120 125 



Ser Ser Cys Gly Cys Cys 
130 



<210> 93 
<211> 149 
<212> PRT 

<213> Oryza sativa 
<220> 

<223> RM16 
<400> 93 
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Met Lys Me Phe Val lie Leu Ser Leu Leu Ala Leu Ala Ala Ser Ser 
1 5 10 15 

Ala Ser Ala Gin Phe Asp Ala Cys Thr Tyr Gly Gin Cys Gin Gin Gin 
20 25 30 

Pro Phe Met Gin Pro Me Met Asn Pro Cys Asn Glu Phe Val Arg Gin 
35 40 45 

Gin Cys Ser Pro Met Ser Leu Pro Trp Lys Gin Ser Arg Arg Leu Gin 
50 55 60 

Leu Ser Ser Cys Gin Val Met Arg Gfn Gin Cys Cys Gin Gin Met Arg 
65 70 75 80 

Leu Met Ala Gin Gin Tyr His Cys Gin Ala lie Cys Thr Met Val Gin 
85 90 95 

Ser lie Met Gin Gin Val Gin Phe Asp Ala Gly Phe Val Gly Glu Pro 
100 105 no 

Gin Ala Gin Ala Gin Ala Gin Val Ala Leu Asn Leu Pro Ser Met Cys 
115 120 125 



Gly Val Tyr Pro Arg Tyr Cys Ser Thr Pro Cys Lys Val Ala Thr Gl< 



130 



135 



140 
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His Cys Gly Ser Trp 
145 

<210> 94 
<211> 596 
. <212> DNA 
<213> Oryza sativa 

<220> 
<223> RM4 

<400> 94 

gcaaaataga aagatctagt gtcccgcagc aatgaagatc attttcgtct ttgctctcct 60 
tgctattgct gcatgcagcg cctctgcgca gtttgatgtt ttaggtcaaa gttataggca 120 
atatcagctg cagtcgcctg tcctgctaca gcaacaggtg cttagcccat ataatgagtt 180 
cgtaaggcag cagtatggca tagcggcaag ccccttcttg caatcagctg cgtttcaact 240 
gagaaacaac caagtctggc aacagctcgc gctggtggcg caacaatctc actatcagga 300 
cattaacatt gttcaggcca tagcgcagca gctacaactc cagcagtttg gtgatctcta 360 
ctttgatcgg aatctggctc aagctcaago tctgttggct tttaacgtgc catctagata 420 
tggtatctac cctaggtact atggtgcacc cagtaccatt accacccttg gcggtgtctt 480 
gtaatgagtt ttaacagtat agtggttcgg aagttaaaaa taagctcaga tatcatatat 540 
gtgacatgtg aaactttggg tgatataaat agaaaaaaag ttgtctttca tattta 596 
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<210> 95 
<211> 597 
<212> DNA 

<213> Oryza sativa 

<220> 
<223> RM5 

<400> 95 

caattcaaac attatagttg aagcatagta gtagaatcct acaaaaatga agatcatttt 60 
cgtatttgct ctccttgcta ttgttgcatg caacgcttct gcacggtttg atgctcttag 120 
tcaaagttat agacaatatc aactacaatc gcatctcctg ctacagcaac aagtgctcag 180 
cccatgcagt gagttcgtaa ggcaacagca tagcatagtg gcaaccccct tctggcaacc 240 
agctacgttt caattgataa acaaccaagt catgcagcaa cagtgttgcc aacagctcag 300 
gctggtagcg caacaatctc actaccaggc cattagtagc gttcaggcga ttgtgcagca 360 
actacagctg cagcaggtcg gtgttgtcta ctttgatcag actcaagctc aagctcaagc 420 
tttgctggcc ttaaacttgc catccatatg tggtatctat cctaactact acattgctcc 480 
gaggagcatt cccaccgttg gtggtgtctg gtactgaatt gtaatagtat aatggttcaa 540 
atgttaaaaa taaagtcatg catcatcatg cgtgacagtt gaaaaaaaaa aaaaaaa 597 

<210> 96 

<211> 609 

<212> DNA 

<213> Oryza sativa 
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<220> 
<223> RM7 

<400> 96 

gaagcatagt agtagaatcc aacaacaatg aagatcattt tcgtatttgc tctccttgct 60 
attgttgcat gcaatcgctc tgcgcggttt gatcctctta gtcaaagtta taggcaatat 120 
caactacagt cgcatctcct actacagcaa caagtgctca gcccatgcag tgagttcgta 180 
aggcaacagt atagcatagt ggcaaccccc ttctggcaac cagctacgtt tcaattgata 240 
aacaaccaag tcatgcagca gcagtgttgc caacagctca ggctggtagc acaacaatct 300 
cactaccagg ccattagtat tgttcaagcg attgtgcaac agctacaact gcagcaattt 360 
agtggtgtct actttgatca gactcaagct caagcccaaa ctctgttgac cttcaacttg 420 
ccatccatat gtggtatcta ccctaactac tatagtgctc ccaggagcat tgccactgtt 480 
ggtggtgtct ggtactgaat tgtaacaata taatagttcg tatgttaaaa ataaagtcat 540 
acatcatcat gtgtgactgt tgaaacttag ggtcatataa atctaaataa aatcatctta 600 
cctaaaaaa 60g 

<210> 97 

<211> 1002 

<212> DNA 

<213> Oryza sativa 

<220> 

<223> intron sequence 
<400> 97 

tctagatcta agaatggtcc gtgccttaaa actttcccca accgtgctag tttatgttgt 60 
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gactgtctgc ctctctcagt ttacttggat gcattgacaa catccttttt tgctattact 120 
cgtatttgct ctatagctgg tggcatatct catgttgaaa tttgcccttt taatccaaaa 180 
ttggatgtaa ttgaaagaat cctacgtggt agttatttgg attttggtgt gaaaaaaaat 240 
agccttgtta gaagaagcaa aattggattt agttaaaagg atactagatg gtgttatttg 300 
gattttggtg caaatcaaat taggaggttg gttttattca agttaaagtt tgttttaaaa 360 
aaattctcct aaaaagatag atactagatt tgcatatatg cattgaaaat tacatcttcg 420 
.cttggcggtt atacttttag tccctctaaa ttgttcaatc atttatgatg aaaaggaaaa 480 
tcattttata tcacaaagta tttatgatga aaggggaaaa atattctgca tgggtttgaa 540 
caaaatacgt ggattggtgt agccttaaca tacttgaaaa gggtatgatg ttgatgtagt 600 
gcccacatgg tgtcgcttga cattaaaacg atatgcagtc aggattgagg aacattgctg 660 
acaatttact atcgctgtct gtgttgacca caataattca gatgtaccat cctatcttct 720 
aactagaaag atgcatggaa gtttcttaca ttatttccag cacttgaaat tttagtgaaa 780 
tatcattaaa acataaccac ttactttgct gtgatatgaa ataaatgttt tatttcttgg 840 
aaagtggtat attcatatat tcttacagta aatttattga ttttcttttc atttatttct 900 
aaattttaac cacccttttg gtagcttaag gaaaattgta tgtttgacag tcctgttttc 960 
tgttgtttca tccctccagg aaaaccagct actagtggat cc 10 Q2 



<210> 98 

<211> 37 

<212> PRT 

<213> Oryza sativa 

<400> 98 

Gin Val Met Gin Gin Gin Cys Cys Gin Gin Leu Arg Leu Val Ala Gin 
15 10 15 

Gin Ser His Tyr Gin Ala Me Ser Ser Val Gin Ala lie Val Gin Gin 
20 25 30 
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Leu Gin Leu Gin Gin 
35 

<210> 99 

<211> 34 

<212> PRT 

<213> Oryza sativa 

<400> 99 

Met Lys He lie Phe Val Phe Ala Leu Leu Ala Me Val Ala Cys Asn 
15 10 15 

Ala Ser Ala Arg Phe Asp Ala Leu Ser Gin Ser Tyr Arg Gin Tyr Gin 
20 25 30 

Leu Gin 

<210> 100 

<211> 26 

<212> PRT 

<213> Oryza sativa 

<400> 100 

Glu Phe Val Arg Gin Gin His Ser Me Val Ala Thr Pro Phe Trp Gin 
15 10 15 

Pro Ala Thr Phe Gin Leu Me Asn Asn Gin 
20 25 

<210> 101 

<211> 31 

<212> PRT 

<213> Oryza sativa 

<400> 101 
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Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin Ala Leu Leu Ala Leu Asn 
1 5 10-15 



Leu Gin Ser lie Cys Gly lie Tyr Pro Asn Tyr Tyr lie Ala Pro 
20 25 so 



<210> 102 

<211> 111 

<212> DNA 

<213> Oryza sativa 

<220> 

<221> CDS 
<222> (1)..(111) 

<220> 

<221 > m i sc_f eature 

<222> (6) 

<223> n is a, c, g, or t 



<220> 

<221> misc_f eature 
<222> (31).. (39) 

<223> n is a, c, g, or t 
<220> 

<221> mi sc_f eature 

<222> (45) 

<223> n is a, c, g, or t 
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<220> 

<221> misc_f eature 

<222> (52).. (54) 

<223> n is a. c, g, or t 

<220> 

<221> miso_feature 

<222> (66) 

<223> n is a, c, g, or t 
<220> 

<221> misc_feature 

<222> (70).. (75) 

<223> n is a, c, g, or t 

<220> 

<221> misc_feature 
<222> (78) 

<223> n is a, c, g, or t 
<220> 

<221> misc_feature 
<222> (84) 

<223> n is a. c, g, or t 
<220> 

<221 > m i sc_f eature 
<222> (90) 

<223> n is a, c, g, or t 
<220> 

<221> misc_f eature 

<222> (97).. (99) 

<223> n is a, c, g, or t 

<220> 
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<221> misc_feature 
<222> (103).. (105) 
<223> n is a, c, g, or t 



<400> 102 

car gtn atg car car car tgy tgy car car nnn nnn nnn gtn gen car 48 

1 5 10 15 

Gin Val Met Gin Gin Gin Cys Cys Gin Gin Leu Arg Leu Val Ala Gin 



car nnn cay tay car gen atg nnn nnn gtn car gen atg gtn car car 

20 25 go 

Gin Ser His Tyr Gin Ala lie Ser Ser Val Gin Ala lie Val Gin Gin 



nnn car nnn car car 
35 

Leu Gin Leu Gin Gin 



111 



<210> 103 

<211> 102 

<212> DNA 

<213> Oryza sativa 

<220> 

<221> CDS 

<222> (1)..(111) 

<220> 

<221> misc_feature 

<222> (18) 

<223> n is a, c, g, or t 
<220> 

<221> misc_feature 
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<222> (24) . . (30) 

<223> n is a, c. g, or t 

<220> 

<221> misc_feature 
<222> (33) 

<223> n is a, c, g. or t 
<220> 

<221 > m i sc_f eat u re 

<222> (39) 

<223> n is a, c, g, or t 
<220> 

<221 > m i sc_f eature 

<222> (42) 

<223> n is a, c, g, or t 
<220> 

<221> misc_f eature 

<222> (51).. (54) 

<223> n is a, c, g, or t 

<220> 

<221 > m i sc_f eature 

<222> (57).. (60) 

<223> n is a, c, g, or t 

<220> 

<221> misc_f eature 

<222> (69).. (75) 

<223> n is a, c. g, or t 

<220> 

<221> misc_f eature 
<222> (79).. (81) 
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<223> n is a, c, g, or t 
<220> 

<221 > m i sc_f eature 

<222> (85).. (87) 

<223> n is a, c. g, or t 

<220> 

<221 > m i sc_f eature 

<222> (97).. (99) 

<223> n is a, c, g, or t 

<400> 103 

atg aar atg atg tty gtn tty gen nnn nnn gen atg gtn gen tgy aay 48 
1 5 10 15 

Met Lys lie Me Phe Val Phe Ala Leu Leu Ala lie Val Ala Cys Asn 



gen nnn gen nnn tty gay gen nnn nnn car nnn tay nnn car tay car 

20 25 30 

Ala Ser Ala Arg Phe Asp Ala Leu Ser Gin Ser Tyr Arg Gin Tyr Gin 



nnn car 



Leu Gin 



96 



<210> 104 

<211> 78 

<212> DNA 

<213> Oryza sativa 

<220> 

<221> CDS 

<222> (1)..(111) 
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<220> 
<221> 

misc_ feature 
<222> (9).. (12) 
<223> n is a, c, g, or t 

<220> 
<221> 

miscfeature 
<222> (22).. (24) 
<223> n is a, c, g, or t 

<220> 

<221> misc_feature 
<222> (30) 

<223> n is a, c, g, or t 
<220> 

<221> misc_feature 
<222> (33) 

<223> n is a. c, g. or t 
<220> 

<221> misc_feature 
<222> (36) 

<223> n is a, c, g, or t 
<220> 

<221> misc_feature 
<222> (39) 

<223> n is a. c. g, or t 
<220> 

<221> misc_feature 
<222> (51) 

<223> n is a, c. g, or t 
<220> 
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<221> misc_feature 

<222> (54) 

<223> n is a, c, g, or t 
<220> 

<221> misc_feature 

<222> (57) 

<223> n is a, c, g, or t 
<220> 

<22 1 > mi sc_f eature 

<222> (64).. (66) 

<223> n is a, c, g, or t 

<400> 104 

gar tty gtn nnn car car cay nnn atg gtn gen acn ccn tty tgg car 

15 10 15 

Glu Phe Val Arg Gin Gin His Ser Me Val Ala Thr Pro Phe Trp Gin 

ccn gen acn tty car nnn atg aay aay car 

20 25 
Pro Ala Thr Phe Gin Leu I le Asn Asn Gin 

<210> 105 

<211> 93 

<212> DNA 

<213> Oryza sativa 

<220> 

<221> CDS 
<222> (1)..(93) 

<400> 105 
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tac ttt gat cag act caa get caa get caa get ttg ctg gee tta aac 48 
Tyr Phe Asp Gin Thr Gin Ala Gin Ala Gin Ala Leu Leu Ala Leu Asn 
15 10 15 

ttg caa tec ata tgt ggt ate tat cct aac tac tac att get ccg 93 
Leu Gin Ser I le Cys Gly I le Tyr Pro Asn Tyr Tyr I le Ala Pro 
20 25 30 



<210> 106 
<211> 1426 
<212> DNA 
<213> Oryza sativa 

<400> 106 

ttagcattaa tatttataga gtgataaagt catactacaa taaatectta tatattaatt 60 

gggggtcata ctagaagccc catattaatc ctacgagagg tagaaaacta gaaattatcg 120 

cactagtcaa gttgcacttg gectagagtc tcaattgtag tataaatgat ataataattc 180 

taaaattaaa attagcaaat aacaagttca attaggtttg aagccgtaat tctattttta 240 

taatttaatc attcttaaat ttagaattac taaaaaataa ttattaatac agcgttgtac 300 

ttgctgtaga gactcatata gtttttacga cgatttaata atttcaaaaa taaatacagg 360 

aaattgctaa gtttgtaatc taaaatataa tattgtcata atataataat tctaaaattc 420 

aaattaataa ataccaagtt gatgttttat ttaaaatata tagtatgtgc cgcacagctt 480 

gatgettagt ctagatcttt taaccgtgct acgctgggtt aattagegat ggtgcaggtc 540 

aegtacceaa atttettcac tgttggatea actagagtag ttaaacgagg gcatgtgatg 600 

aaggetagct atttgaaatt ttccaattat ccctgcataa gtcaggctac aatagcacct 660 
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ggactacatg cagggattac aaaataggtg gtaaccacat ttaccgcgtt aaccctatca 720 

aattcaaata aattttaaaa gtaatttgat ttttttaata aattttgtat ggtttctcaa 780 

gctttatttt ggttaocgtg cttactgccg gaggcaatgg gaaaccctca ctagaagttg 840 

cacctgttct tgtctgtgca ccatatcatg ttgaatcatg tgcgttgtgt cctttcggaa 900 

gaaccgattt actacatgac tcatcaattc caotttacgt atcaaaaggt ttgttatggg 960 

ggcaatgctt ttgtgaaatt aaatttttat tttgcgtcac gttgtatcta gttaaacact 1020 

acctacctac cattacaaaa cctcattcca caaaacgatg catctagata aaaaatatga 1080 

catgtaaagt gagtaatgac tcatgtttat tatcaaaaat cgataacaat caaatgatat 1140 

aggtagtaaa gtacctttga aatggcatgt ccaagtatgt gtagctccac ctagcacaat 1200 

atcccaagtg atcatcataa aaggcataca aatacaagca gccgatgatg ca6acaagaa 1260 

acaacacaaa ttgcacaaaa ccaaaagcaa ccgatgcctt gagcatagag atcatgctat 1320 
tcccactata aatacaaatg caccatatca agatgctcct cacccttact gaaaaatcac 



1380 

aaacatcaaa acgttataag agttctctag catccatcac atagcc 1426 

<210> 107 

<211> 1008 

<212> DMA 

<213> Oryza sativa 

<400> 107 

gccccccgcc ggacctcccg tgcccgtggc gcctggaggg aggagagggg agagatggtg 60 
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agagaggagg aagaagagga ggggtgacaa tgatatgtgg gccatgtggc ccccaccatt 120 

ttttaattca ttcttttgtt gaaactgaca tgtgggtccc atgagaatta ttatttttcg 1 80 

gatcgaattg ccacgtaagc gctacgtcaa tgctacgtca gatgaagacc gagtcaaatt 240 

agccacgtaa gcgccacgtc agccaaaacc accatccaaa ccgccgaggg acctcatctg 300 

cactggtttt gatagttgag ggacccgttg tatctggttt ttcgattgaa ggacgaaaat 360 

caaatttgtt gacaagttaa gggaccttaa atgaacttat tccatttcaa aatattctgt 420 

gagccatata tccgtgggct tccaatcctc ctcaaattaa agggcctttt taaaatagat 480 

aattgccttc tttcagtcac ccataaaagt acaaaactac taccaacaag caacatgcgc 540 

agttacacac attttctgca catttccacc acgtcacaaa gagctaagag ttatccctag 600 

gacaatctca ttagtgtaga tacatccatt aatcttttat cagaggcaaa cgtaaagccg 660 

ctctttatga caaaaatagg tgacacaaaa gtgttatctg ccacatacat aacttcagaa 720 

attacccaac accaagagaa aaataaaaaa aaatcttttt gcaagctcca aatcttggaa 780 

acctttttca ctctttgcag cattgtactc ttgctctttt tccaaccgat ccatgtcacc 840 

ctcaagcttc tacttgatct acacgaagct caccgtgcac acaaccatgg ccacaaaaac 900 

cctataaaac cccatccgat cgccatcatc tcatcatcag ttcatcacca acaaacaaaa 960 
gaggaaaaaa aacatataca cttctagtga ttgtctgatt gatcatca 1008 



<210> 108 
<211> 72 
<212> DNA 
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<213> Oryza sativa 



<220> 

<221> CDS 
<222> (1)..(72) 

<400> 108 

atg gca gca tac acc age aag ate ttt gee ctg ttt gee tta att get 
Met Ala Ala Tyr Thr Ser Lys lie Phe Ala Leu Phe Ala Leu I le Ala 
1 5 10 15 

ctt tct gca agt gee act act gca 
Leu Ser Ala Ser Ala Thr Thr Ala 
20 



48 



72 



<210> 109 

<211> 24 

<212> PRT 

<213> Oryza sativa 

<400> 109 

Met Ala Ala Tyr Thr Ser Lys lie Phe Ala Leu Phe Ala Leu lie Al 
15 10 15 

Leu Ser Ala Ser Ala Thr Thr Ala 
20 



<210> 110 

<211> 66 

<212> DNA 

<213> Oryza sativa 
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<220> 

<221> CDS 
<222> (1)..(66) 



<400> 110 

atg aag ate att ttc gta ttt get etc ctt get att gtt gca tgc aat 48 
Met Lys lie lie Phe Val Phe Ala Leu Leu Ala lie Val Ala Cys Asn 
1 5 10 15 



get tct gca egg ttt gat 
Ala Ser Ala Arg Phe Asp 
20 



66 



<210> 111 

<211> 22 

<212> PRT 

<213> Oryza sativa 

<400> 1 1 1 

Met Lys lie lie Phe Val Phe Ala Leu Leu Ala lie Val Ala Cys Asn 
15 10 15 



Ala Ser Ala Arg Phe Asp 
20 



<210> 112 

<211> 57 

<212> DNA 

<213> Oryza sativa 
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<220> 
<221> CDS 
<222> (1)..(57) 

<400> 112 

atg aag ate ttt gtc ate etc tct etc etc gee etc goa gcg age age 

Met Lys lie Phe Val lie Leu Ser Leu Leu Ala Leu Ala Ala Ser Ser 
15 10 15 

gee teg gca 
Ala Ser Ala 



48 



57 



<210> 113 

<211> 19 

<212> PRT 

<213> Oryza sativa 

<400> 113 

Met Lys lie Phe Val lie Leu Ser Leu Leu Ala Leu Ala Ala Ser Ser 
1 5 10 15 



Ala Ser Ala 



<210> 114 

<211> 72 

<212> DNA 

<213> Oryza sativa 
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<220> 
<221> CDS 
<222> (1)..(72) 

<400> 114 

atg gcg agt tec gtt ttc tct egg ttt tct ata tac ttt tgt gtt ctt 
Met Ala Ser Ser Val Phe Ser Arg Phe Ser lie Tyr Phe Cys Val Leu 
15 10 15 

eta tta tgc cat ggt tct atg gec 
Leu Leu Cys His Gly Ser Met Ala 
20 



48 



72 



<210> 115 

<211> 24 

<212> PRT 

<213> Oryza sativa 

<400> 115 



Met Ala Ser Ser Val Phe Ser Arg Phe Ser lie Tyr Phe Cys Val Leu 
1 5 10 15 



Leu Leu Cys His Gly Ser Met Ala 
20 



<210> 116 

<211> 66 

<212> DNA 

<213> Oryza sativa 



<220> 
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<221> CDS 
<222> (1)..(66) 

<400> 116 

atg get age aag gtc gtc ttc ttc gcg gcg gcg etc atg gcg gcc atg 
Met Ala Ser Lys Val Val Phe Phe Ala Ala Ala Leu Met Ala Ala Met 
1 5 10 15 

gtg gcc ate tec ggc gcg 
Val Ala I le Ser Gly Ala 
20 



<210> 117 

<211> 22 

<212> PRT 

<213> Oryza sativa 

<400> 117 

Met Ala Ser Lys Val Val Phe Phe Ala Ala Ala Leu Met Ala Ala Met 
1 5 10 15 



Val Ala I le Ser Gly Ala 
20 



<210> 118 

<211> 8 

<212> PRT 

<213> Oryza sativa 

<400> 118 

Ser Arg Ala Met Val Ser Leu Gly 



48 
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